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F. BMMEESE TR
##f: Askeland, D. R. P. P. Phule, Essentials of Materials Science and Engineering,
Tsinghua University Press, 2005.
3) A5 #F (Lecture-note textbook): X. P. Zhang and Z. M. Yang, An Introduction to Materials
Science and Engineering, Textbooks Supply Center, the Publishing House of the South China
University of Technology, Guangzhou, Sept. 2005, 396.
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MARMEZRXRSU(T0%) + RENIAEERST (3L 6Kk, & 30%)

“Materials Science and Engineering-An IntroductionAntntroduction-to-

Materials Sei | Enei -
( (MRS TRSIR) RREHEA)

1. Course Code:  TBD by the School or University

N

. Schools Offering the Course: School of Mechanical Engineering, and
School of Materials Science and Engineering

3. Course Hour: 64 Hours; 4 CPs

4. Course Target Participants: Second-year undergraduates in Specialty of Materials Science and
Engineering (Metallic materials, Inorganic Materials and Polymers)

N

. Course Type:  Foundation course of the discipline (Compulsory)
6. Teaching Mode: Multimedia + Bilingual teaching

7. Course Features and Aims: This is a rudimental course of materials science and engineering,
also an important foundation course of the discipline. This course focuses on three main types of
materials, i.e., metals/alloys, inorganic nonmetallic materials and polymers, as well as their composites;
and the emphasis of the course is placed on studying the interrelationship among composition, processing,
structures and properties (or performance) of materials, by which the students can grasp the general
principles of materials design, selection and application. The intention of running this course is to
establish a framework for comprehension of materials science and engineering by which the students can
study and grasp the key subject concepts and knowledge, help them underpin a good subject foundation
and facilitate the following up study. In addition, state-of-the-art research and application in materials
science and engineering will also be introduced; effort will be made to cultivate students’ interest in
pursuing materials science and engineering, and to foster students’ creativity and ability in arriving

innovation in materials design, manufacturing and processing, as well as in materials applications.

8. Course Contents:

Part 1 — Metals and Alloys
Lecture 1: General introduction
1.1 About the course: Course structure, aims and assessment
1.2 History and evolution of materials
1.3 What is Materials Science & Engineering: Meaning, challenges and goals
1.4 Classification of materials

1.5 Materials design and selection
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1.6 Materials of the future and material engineers’ future
Lecture 2: Atomic structure, atomic and ionic arrangements
2.1 Characterization of material structure at different levels and the significance
2.2 Atomic structure, the Periodic Table and atomic bonding
2.3 Atomic and ionic arrangements
2.4 Some typical crystal structures
2.5 Crystallographic points, directions and planes
Lecture 3: Imperfection in atomic & ionic arrangements; atom & ion movements
3.1 Defects in metallic materials — Point, line and area defects
3.2 The movement of dislocation
3.3 Defects in materials and the relevance to properties of the materials
3.4 Atom & ion movement — Diffusion
3.5 Diffusion mechanisms and the application in materials processing
Lecture 4: Mechanical properties of materials and the fracture behavior
4.1 Concepts and terminologies of materials mechanical properties
4.2 Some typical material mechanical properties and the testing methods
4.3 What is fracture mechanics and how to use it in engineering?
4.4 Fracture of metallic materials and the conventional fractographies
4.5 Fatigue behavior of materials, creep and stress corrosion fracture
Lecture 5: Solidification of materials and phase equilibrium
5.1 What is solidification? Why can solidification occur?
5.2 Solidification mechanism and theory
5.3 Solidification defects and how to prevent the solidification defects
5.4 What is a phase and what is a phase diagram?
5.5 Solid-solution strengthening and typical solidification of solid-solution alloy
Lecture 6: Materials strengthening by multiphase, phase transformation and heat treatment
6.1 Fundamentals of dispersion strengthening
6.2 Types of reactions that produce multiphase alloys and the application
6.3 Methods to achieve dispersion strengthening by controlling the solidification process
6.4 Dispersion strengthening by studying a variety of solid-state transformation processes
6.5 Nonequilibrium phase transformations — martensitic reaction strengthening
Lecture 7: Heat treatment of steels and cast irons
7.1 Classification and designation of steels
7.2 Why is heat treatment necessary for steels? What are conventional heat treatments?
7.3 How to control the structure and properties of steels through heat treatment and alloying?
7.4 Two special classes of ferrous alloys: stainless steels and cast irons
Lecture 8: Non-ferrous alloys and composite materials
8.1 What are non-ferrous alloys? What are commonly used non-ferrous alloys?
8.2 Conventional heat treatments for non-ferrous alloys
8.3 What is a composite material? What are commonly used composite materials?

8.4 Structure and properties of composite materials and their application in engineering

Part II — Inorganic and Nonmetallic Materials
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