Course Programme for Ship structure and Finite elements analysis
1. Name of the Course课程名称
Chinese Name: 船舶结构及有限元分析
English Name: Ship structure and Finite elements analysis
2. Overview of the Course课程概况

Class hours学时:32               Credit学分:2
Profession适用专业: Power Machinery and Engineering
3. The Writer大纲编写人：Guohe Jiang
4. The Objective and Requirement of the Course教学目的及要求
Students will be taught the basic principles of finite element method and finite element analysis techniques, and have the ability to use large-scale general-purpose finite element software to solve practical problems in engineering.
5. Main Content of the Course and Pre-course课程主要内容及先修课程
Teaching content:

Chapter One   Introduction

1.1 Development History of Finite Element Method

1.2 Basic ideas of finite element method

1.3 Features of the Finite Element Method

Chapter 2   Basic Methods and Theory of Finite Element Method

2.1 Finite Element of Elastic Continuum - Displacement Method

2.2 Generalized theoretical basis of the concept of finite element - weighted residual method

2.3 Theoretical basis of elastic continuum - variational principle

Chapter 3   Finite Element Method for Plane Problems

3.1 triangular strain unit

3.2 Shape Functions and Area Coordinates

3.3 Elemental stiffness matrix and integral stiffness matrix

3.4 Equivalent Node Forces and Load Arrays

3.5 Thermal stress calculation

3.6 equal parameters, shape functions, coordinate transformation

Chapter 4   Finite Element Method for Axisymmetric Problems

4.1 Unit displacement function

4.2 Unit Strain and Stress

4.3 Unit stiffness matrix

4.4 Overall stiffness matrix

4.5 equivalent junction force

4.6 Calculation of the exact stiffness matrix

Chapter 5   Finite Element Method for Spatial Problems

5.1 Tetrahedron element

5.2 Hexahedral cells

Chapter 6   Finite Element Method of Beam Problems

6.1 Space bar unit

6.2 Space beam element

Chapter 7   Finite Element Method of Plate and Shell Problem

7.1 Finite Element Method for Thin Plate Problems

7.2 Thin Shell Problems with Finite Element Method

Chapter 8   Finite Element Method for Structural Vibration Problems

8.1 Structural Dynamics Equation

8.2 Mass Matrix and Damping Matrix

8.3 Self-resonant frequency and mode shape of the structure

8.4 Dynamic Response Analysis

Chapter 9   Finite Element Analysis of Temperature Field

9.1 Finite Element Analysis of Plane Temperature Field

9.2 Finite Element Analysis of Axisymmetric Temperature Field

9.3 The Whole Set of Finite Element Method

Chapter 10   Finite Element Method for Nonlinear Problems

10.1 Basic Numerical Solutions of Nonlinear Problems

10.2 Finite Element Method of Incremental Elastic-Plastic Increment Theory

Chapter 11   basic use of ANSYS

11.1 Introduction to ANSYS

11.2 Working Environment of ANSYS

11.3 ANSYS finite element solution process and steps

11.4 The establishment of solid model and finite element model

11.5 Loading and Solving Process

Chapter 12   Application Cases Based on ANSYS

12.1 Finite Element Cases for Plane Problems

12.2 Finite Element Cases of Axisymmetric Problems

12.3 Finite Element Cases of Space Problems

12.4 The Finite Element Case of Beam Problems

12.5 Finite Element Cases of Shell Problems

12.6 Finite Element Cases of Structural Vibration Problems

12.7 Finite Element Cases of Temperature Field Problems

12.8 Finite Element Cases of Nonlinear Problems

Pre-course:

Material mechanics, linear algebra and calculation methods
6. Teaching Methods课程教学方法

1. Classroom requirements: multimedia classroom

2. Courseware source: Self-made (Jiang Guohe)

3. In the teaching process, a combination of multimedia teaching and blackboard writing is adopted, and the teaching of case and simulation training sessions is strengthened.
7. Methods of Examination课程考核方式

A conditional open-book exam is used, combined with general performance assessment.
8. Textbook课程使用教材
Fundamental Methods and Engineering Applications of Finite Element Analysis, edited by Zhou Changyu and He Xiaohua, Chemical Industry Press, 2006
9. Main References课程主要参考资料
1. Finite Element Method and Application Foundation of ANSYS Program, Tension Editor, Science Press, 2008

2. Finite Element Principles and ANSYS Application Guide, Shang Yuejin, Tsinghua University Press, 2005

3. Finite Element Method, Wang Shucheng, Tsinghua University Press, 2003

4. ANSYS 8.0 finite element analysis example navigation, edited by Shao Yunqiu, China Railway Publishing House, 2004
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