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Z | Modern ceramics have a variety of properties and functions utilized in a wide range of our industries. This lecture aims to
cover the basic aspects of ceramic materials including the solid state chemistry, the mechanical properties and their
applications.
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To understand the basis of crystal structures
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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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3 B | WilEs ERBE L FES
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4 BH|tZ7Iv/sX 73y ROLERERE
Z | Ceramics Chemical basis of ceramic materials
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ceramic materials fracture toughness of ceramics
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Z | Toughening mechanisms Understanding the mechanisms to obtain ceramic microstructures with high
toughness
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Z | Stoichiometry/non- Understanding the effect of surface non-stoichiometry on the performance of
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biomaterials
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& | Steel Metallurgy Steel Metallurgy — Processing, microstructure, and properties of steels
11 B | Bagasy BESREF - TIIZUL, %P7 L FRUYESOMI &R,
% | Light Alloy Metallurgy Light Alloy Metallurgy — Processing and properties of Al, Mg, and Ti alloys.
12 B | €BRNNAF<T VT EBRANAFTTUT I - ERICADT-0 DRBMRIORET & ML,
% | Metallic Biomaterials Metallic Biomaterials — Design and performance of metals for biomedical use.
13 H| €7V IRARZNAATTY | €T IvIRRZNAFTTUTIL - EEEES I OCERBEELT I v o TR,
Vei%
Z | Ceramic Biomaterials Bioactive and biocompatible ceramic materials.
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% | 3D Printing of Inorganic | 3D Printing of Inorganic Materials — Additive manufacturing of metals and ceramics.
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Materials
15 H | #E FENMLD QRAARA 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, YR, BReP. PIEFOERILE, FIC [EEYELE ] OBENEELL,

Basic knowledges of mathematics, physics, inorganic chemistry and physical chemistry are necessary. In particular, course
of "Inorganic Materials Chemistry Il " is desirable.

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

H | 2&F: TEHLF] (West REEMR, #EH)  [EFEO# NS ] (Swaling LRFBHIF AR 3 0 F1) . [EER OHLE (Shewmon,
HARMEEIFAER, 3R+ ). Introduction to Ceramics (Kingery, et al, John Wiley), EBZHRICHBABRZTY 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.
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Evaluated by presences and the results of the reports.
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