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objectives) Fundamental understanding in mechanics of materials.
2 Relate the mechanics of materials to the chemistry, microstructure, and fracture
behavior of modern engineering materials.
3 Introductory overview of applying fundamentals of mechanics to the materials
selection in mechanical d&eign
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PAL G i (Eng.) Mechanica property of materials is one of the key factor in determining the
(course material performance. When materials are directly used in load-bearing situation,
description) | mechanical properties such as strength, toughness, Young’s modulus, fatigue

resistance are critically important to the material selection and the prediction of
material lifetime. Even if the materia is not directly used in load-bearing situation,
e.g., in devices used in eectronic, optoelectronic, communication, biomedical
applications, mechanical property of the material is still a pivotal factor necessary to
be considered for material designers. This course is designed to start from the
fundamentals of elasticity, followed then by the link between the elasticity with the
microstructure defects in materials, and finally to the macroscopic fracture of
materials.
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(week) (subject and content) (homework and tests) (remark)
01 Introduction
02 Tensile response of materials: Atomistic
basis of elasticity
03 Tensile response of materials: Composite
materials
04 Tensile response of materials:
Stress-strain curves
05 Simple tensile and shear structures: Quiz 1
Trusses
06 Simple tensile and shear structures:
Pressure vessels
07 Shearing stresses and strains
08 General concepts of stress and strain: The
kinematic equations
09 General concepts of stress and strain: The
equilibrium equations
10 Quiz 2 11/13-22, Shaping 4,
Madrid, Spain
General concepts of stress and strain:
11 Tensor transformations and Mohr’s circle,
Constitutive equations, cubic equation,
rotation of axes
12 Yield and plastic flow: Phenomenological
aspects of yield
13 Yield and plastic flow: The dislocation
basis of yield in crystalline materials (I)
14 Yield and plastic flow: The dislocation Quiz 3
basis of yield in crystalline materials (ll)
15 Fracture and fatigue: Statistics of fracture
and atomistic fracture model
16 Fracture and fatigue: Linear elastic
fracture mechanics
17 Fracture and fatigue: Fatigue and S-N
curves
18 The exam week Final exam
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(evaluation)
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Quizzes(3) 60%
Final Exam  30%
Homeworks 10% (One homework set in every other week typically.)
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(textbook & other references)
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Mechanical Behavior of Materials, William F. Hosford, Cambridge, 2005. (£~ B3 4% + )
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1. Mechanics of Materias, David Roylance, Wiley, 1996.

2. Mechanical Behavior of Materials, Keith Bowman, 2004.

3. Mechanical Metallurgy, G E. Dieter, McGraw, 2001.

FAHH (RFBAFRFFI AP 2 a0 o)
(teaching aids & teacher'swebsite)

Handouts and homework solutions are available on the instructor’s webpage.
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(relation to educational objective of materials engineering department)
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To provide interdisciplinary know-how and training on materials properties, processing, and
applications
2. BT 22 LT~ AIRTER ER A A A
To train materials technology students for independent thinking, innovation, and practical skills
B BABMGL THA BRI AL N
To cultivate the spirit of teamwork and the capacity of integrated cooperation
4. 22 5 A BERER
To inculcate multifarious values and cosmopolitan worldview
5. % it %4 MR HKT
To implement educational programs in eco-materials technology
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(relation to educational core abilities for materials engineering department)
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Ability to apply knowledge of mathematics, science, and materials engineering
(B) & TP &2 A {7y i 4
Ability to design and conduct experiments, as well as analyze data
(C) HiFHF 1429 73977 2 i iy 4
Ability to use techniques and skills for materials engineering practices
(D) WABKEE2 2 L 2F (T2 g4
Ability to integrate process and make devices
(B) i 2 i 4 W& F2 4
Ability to communicate effectively and cultivate the spirit of teamwork
(F) Bz 3 f2- g2 i 4
Ability to think independently and solve problems
(G) BAREREE RBHI HPEH 2HRR NPT
Cultivation of cosmopolitan worldview and understanding effects of eco-materials on global
environment
(H) % L5832 ¥igdan
Ability to cultivate life-long learning habit
() BRfEHP1EL Aaig faratEifm
Understanding materials engineers’ social responsibility and professional ethics
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Introduction 1 1 1 0 0 0 0 0 0
Tensile response of materials: Atomistic basis of elasticity 1 1 1 0 0 0 0 0 0
Tensile response of materials: Composite materials 1 1 1 0 0 0 0 0 0
Tensile response of materials: Stress-strain curves 1 1 1 0 0 0 0 0 0
No class on Wed. (10/10/2007) 1 1 1 0 0 0 0 0 0
Simple tensile and shear structures: Trusses 1 1 1 0 0 0 0 0 0
Simple tensile and shear structures: Pressure vessels 1 1 1 0 0 0 0 0 0
Shearing stresses and strains 1 1 1 0 0 0 0 0 0
General concepts of stress and strain: The kinematic 1 1 1 0 0 0 0 0 0
equations
General concepts of stress and strain: The equilibrium 1 1 1 0 0 0 0 0 0
equations
General concepts of stress and strain: Tensor 1 1 1 0 0 0 0 0 0
transformations and Mohr’s circle
General concepts of stress and strain: Constitutive 1 1 1 0 0 0 0 0 0
equations, cubic equation, rotation of axes, and
experimental solutions
Yield and plastic flow: Phenomenological aspects of yield 1 1 1 0 0 0 0 0 0
Yield and plastic flow: The dislocation basis of yield in 1 1 1 0 0 0 0 0 0
crystalline materials (1)
Yield and plastic flow: The dislocation basis of yield in 1 1 1 0 0 0 0 0 0
crystalline materials (11)
Fracture and fatigue: Statistics of fracture and atomistic 1 1 1 0 0 0 0 0 0
fracture model
Fracture and fatigue: Linear elastic fracture mechanics 1 1 1 0 0 0 0 0 0
Fracture and fatigue: Fatigue and S-N curves 1 1 1 0 0 0 0 0 0
2.3 (%) 100% | 100% | 100% 0% 0% 0% 0% 0% 0%
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