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Subject: Fluids Engineering
Lecturer: Masataka SHIRAKASHI & Tsutomu TAKAHASHI
Semester: 2nd Semester
Students: for Third—year undergraduate course students of
Mechanical Engineering Department

Contents

Chapter 1 Introduction

1-1 Specific aim of this lecture

1-2 Overview of science and engineering of fluid motion
1-3 What is fluid ?

Chapter 2 Derivation of Basic Equations of Fluid Motion
2-1 Acceleration of a fluid particle (Substantial derivative)
2-2 Force acting on a fluid element

2-3 Equation of motion of a continuum (Cauchy’s equation)
2-4 Deformation of fluid element in flow field

2-b Relation between stress and strain rate

2-6 Navier—Stokes equation

2-7 Law of conservation of mass applied to flow field

Chapter 3 Approach to Solutions of N-S Equation
3-1 Incompressibility and treatment of body force

3-2 Exact solutions

3-3 Approximation methods for creeping motion

3-4 Approximation for high velocity flows (Perfect fluid approximation)
Chapter 4 Theory of Perfect Fluid Flow

4-1 Bernoulli’s theorem

4-2 Two—dimensional irrotational flow
4-3 Flows given by simple functions
4-4 Conformal mapping

Chapter 5 Boundary Layer Theory
5-1 Concept of boundary layer

5-2 Boundary layer approximation
5-3 Boundary layer separation

Chapter 6 Turbulent Flow

6—1 What is turbulent flow ?

6-2 Expressions for state of turbulent flow
6-3 Theory on fully developed turbulent flow
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Fracture and Fatigue Strength of Materials
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Subject: Fracture and Fatigue Strength of Materials
Lecturer: Yoshiharu Mutoh

Semester: 2nd Semester

Students: Third year Students

Keywords: Materials Strength, Structural Materials, Fracture Toughness, Fatigue

Contents:

(1) Mechanisms of fracture and fractography
(2) Linear fracture mechanics

(3) Non-linear fracture mechanics

(4) Fracture toughness and test methods
(5) Fatigue strength

(6) Fatigue crack growth

(7) Stress corrosion cracking

(8) Damage tolerent design
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