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Course Purpose
and Objectives

This is the second of the two-course series dedicated to ceramic
materials. The main objective of the course is the in-depth
familiarization of graduate engineering students with the science of
sintering and microstructural development and with properties that are
more microstructure dependent, such as fracture toughness, optical,
magnetic, and dielectric properties.

Learning
Outcomes

•
•
•
•
•
•
•

Lectures / week 2 Χ 1,5
hours

Laboratories /
week

NO

Discuss the science behind the sintering process.
Discuss the various aspects of brittle failure from several
viewpoints.
Discuss the atomic processes and micromechanisms that are
occurring during Creep, Subcritical Crack Growth, and Fatigue
Explain why thermal residual stresses develop and how to
quantify them.
Discuss linear dielectrics from a microscopic point of view as
well as the effects of temperature and frequency on the dielectric
response
Discuss the basic principles and relationships between various
parameters concerning magnetic and non-linear dielectric
responses of ceramics
Discuss the basic interactions between electromagnetic
radiation and ceramics with emphasis around the visible region

Prerequisites

NO

Required

NO

Course Content

This course deals with the science of sintering and microstructural
development and with properties that are more microstructure
dependent, such as fracture toughness, optical, magnetic, and
dielectric properties.
Sintering and grain growth – Mechanical Properties: Fast Fracture –
Creep, Subcritical Crack Growth, and Fatigue – Thermal Properties –
Dielectric Properties – Magnetic and Nonlinear Dielectric Properties –
Optical Properties

Teaching
Methodology

Lectures; Projects on topics of materials and technologies related to
the course; Written report; Presentations by students
Communicative, Collaborative
During the first week of the semester, the Syllabus of the course is
given by the teacher, which includes information on the course
content, expected learning outcomes, assessment and office hours
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Assessment

Project presentation (25%), Written report (25%), Midterm Exam
(20%), Final Exam (30%)

Language

English

