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HAz4w it Course Description

Courses in the mechanical behavior of materials are standard in both mechanical engineering and
materials science/engineering curricula. These courses are taught, usually, at the junior or senior
level. This course provides an introductory treatment of the mechanical behavior of materials with a
balanced mechanics——materials approach, which makes it suitable for both mechanical and materials
engineering students. It covers metals, polymers, ceramics, and composites and contains more than
sufficient information for a one-semester course. It therefore enables the instructor to choose the
path most appropriate to the class level (junior- or senior-level undergraduate) and background
(mechanical or materials engineering).

#A2 P &  Course Objectives

This course equips students with a comprehensive understanding of the mechanical properties of
materials, preparing them for future careers and research.
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EH M E NG IR (LB 2 F i@ o Acquire required advanced physical, O
chemical, and mathematic knowledge for materials science and engineering.

B E e S e T et R 421 2 B3 - Acquire required advanced
B [professional knowledge for materials science and engineering, applicable in solving .
engineering problems.

C |2#Wpz2Fg 2+ oEquipped with capabilities of independent research.

D ERBEEEAE FERL 0 B U aEN 2 B & (Fehi 4 o Acquire professional morality O
and responsibility, and capability of quality communication and team cooperation.
B EHiEpEenE e a4 o gt N E Y ¥ 2% o Acquire English capability used for learning O

and interaction.

Bl 3 [1lustration : @ % 24pM Highly correlated OF B 4p# Moderately correlated

# ¥ i R % Teaching Schedule & Content

iF =k Week M % Subject/Topics # 3xRemarks
1 Introduction
2 Materials: Structure, Properties, and Performance
3 Elasticity and Viscoelasticity




4 Plasticity

5 Imperfections: Interfacial and Volumetric Defects

6 Stress - Strain Relationships and Behavior

7 Geometry of Deformation and Work-Hardening

8 High-Temperature Deformation of Crystalline Materials
9 #p ¢ ¥ i Midterm Exam

10 Mechanical Testing: Tension Test and Other Basic Tests
11 Fracture: Macroscopic Aspects

12 Fracture: Microscopic Aspects

13 Solid Solution, Precipitation, and Dispersion Strengthening
14 Creep and Superplasticity (I)

15 Creep and Superplasticity (II)

16 Fatigue

17 Special Materials: Intermetallics and Foams

18 # % % 33 Final Exam

% % K % Teaching Strategies

¥ P Lecture |:| & w2 #Group Discussion |:| 283 ¥ Field Trip
|:| H i Miscellaneous:

# 5 £] #7 p T Teaching Self-Evaluation

#1374 4 (Innovative Teaching)

[ ] WA v (PBL) [ | mag e w5 v (TBL) [[] e sy (SBL)
Déﬂﬁff{i Flipped Classroom I:l Ee3xEr Moocs

A ¢ § = (Social Responsibility)

|:| # 3 F B Community Practice |:| # % £ 1% Industy-Academia Cooperation

3¢ & i¥(Transdisciplinary Projects)

|:| B 7% %% Transdisciplinary Teaching |:| Bk s %% Inter-collegiate Teaching

|:| #§F & 3 Courses Co-taught with Industry Practitioners

H# v other:
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General Performance 20% v
(Attendance Record)
g ¢+ 24 Midterm Exam 30% v
4+ 24 Final Exam 30% v
%24 Homework and/or .
7 ) %
Assignments 20% v
H # Miscellaneous
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Textbook & Other References (Title, Author, Publisher, Agents, Remarks, etc.)
1. Marc Andre Meyers, Krishan Kumar Chawla: “Mechanical Behavior of Materials” , Cambridge
University Press; 2nd edition, 2009
2. Thomas H. Courtney: “Mechanical Behavior of Materials” , Waveland Pr Inc; 2 edition, 2005.
(reference)
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Teaching Aids & Teacher’ s Website(Including online teaching information.
Personal website can be listed here.)
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