表7． 土木工程与力学    学院（系、所）      研究生课程简介

	课程名称：非线性振动与控制

	英文名称：Nonlinear Oscillation & Control

	课程类型：√讲授课程  □实践（实验、实习）课程  □研讨课程 □专题讲座 □其它

	考核方式：考试                              
	教学方式：讲授

	适用专业：力学、土木、机械、海洋、动力等      
	适用层次： 硕士√      博士√

	开课学期：    秋季       
	总学时/讲授学时： 32 / 32  
	学分：2.0

	先修课程要求：理论力学、材料力学、振动力学、微分方程

	课程组教师姓名
	职  称
	专  业
	年  龄
	学术专长

	江雯
	副教授
	固体力学
	33
	纳米力学、生物力学

	何锃
	教授
	固体力学
	51
	结构动力学

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	课程教学目标：

本课程讲授非线性振动的概念、方法、典型现象，非线性振动系统几何、物理参数对振动的影响。主要介绍如何将各种定量分析方法特别是多尺度法用于解决力学和工程中的相关问题，通过理论讲解、例题演示和练习，使学生掌握非线性振动问题的求解分析方法。
教学大纲（章节目录）：

Chapter 1 Introduction 

1.1 Conservative single-degree-of-freedom systems

1.2 Non-conservative single-degree-of-freedom systems

1.3 Forced oscillations of systems having single-degree-of-freedom systems

1.4 Parametric excited systems

1.5 Systems having finite degrees of freedom

Chapter 2 Conservative Single-Degree-of Freedom Systems


2.1 Examples


2.1.1 A Simple Pendulum


2.1.2 A Particle Restrained by a Nonlinear Spring


2.1.3 A Particle in a Central-Force Field


2.1.4 A Particle on a Rotating Circle


2.2 Qualitative Analysis


2.3 Quantitative Analysis


2.3.1 The Straightforward Expansion


2.3.2 The Lindstedt-Poincare Method


2.3.3 The Method of Multiple Scales


2.3.4 The Method of Harmonic Balance


2.3.5 Methods of Averaging


2.4 Applications


2.4.1 The Motion of a Simple Pendulum


2.4.2 Motion of a Current-Carrying Conductor


2.4.3 Motion of Particle of on a Rotating Parabola


Chapter 3 Non-conservative Single-Degree -of-Freedom Systems


3.1 Damping Mechanisms


3.1.1 Coulomb Damping


3.1.2 Linear Damping


3.1.3 Nonlinear Damping


3.1.4 Hysteretic Damping


3.1.6 Radiation Damping


3.1.7 Negative Damping


3.2 Qualitative Analysis


3.2.1 A Study of the Singular Points


3.2.2 The Method of Isoclines


3.2.3 Lienard’s Method


3.3 Approximate Solutions


3.3.1 The Method of Multiple Scales


3.3.2 The Method of Averaging


3.3.3 Damping Due to Friction


3.3.4 Negative Damping


3.3.5 Examples of Positively Damping Systems Having Nonlinear Restoring Forces

3.4 Non-stationary Vibrations


3.4.1 Conservative Systems


3.4.2 Systems with Nonlinear Damping

3.5 Relaxation Oscillations


Chapter 4 Forced Oscillation of Systems Of Single-Degree-of-Freedom
4.1 Systems with Cubic Nonlinearities


4.1.1 Primary Resonances,  
4.1.2 Nonresonant Hard Excitations


4.1.3 Superharmonic Resonances   
4.1.4 Subharmonic Resonances   
4.1.5 Combination Resonances for Two-Term Excitations


4.1.6 Simultaneous Resonances

4.1.7 An Example of a Combination Resonance for a Three-Term Excitation
4.2 Systems with Quadratic and Cubic Nonlinearities


4.2.1 Primary Resonances


4.2.2 Superharmonic Resonances


4.2.3 Subharmonic Resonances


4.2.4 Combination Resonances


4.3 Systems with Self-Sustained Oscillations


4.3.1 Primary Resonances


4.3.2 Nonresonant Excitations


4.3.3 Superharmonic Resonances


4.3.4 Subharmonic Resonances


4.4 Nonstationary Oscillations


4.5 Nonideal Systems
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Chapter 5 Parametrically Excited Systems


5.1 Examples


5.2 The Floquet Theory


5.2.1 SDOF Systems


5.2.2 MDOF Systems


5.3 SDOF Systems


5.3.1 Hill’s Infinite Determinant


5.3.2 The Method of Strained Parameters


5.3.3 The Method of Multiple Scales


5.3.4 Hill’s Equation


5.3.5 Effects of Viscous Damping


5.3.6 Nonstationary Excitation


5.4 Linear Systems Having Distinct Frequencies


5.4.1 First-Order Expansions


5.4.2 Second-Order Expansions


5.4.3 Lateral Vibrations of A Column Produced by A Follower Force


5.4.4 Effects of Viscous Damping


5.5 Linear Systems Having Repeated Frequencies


5.5.1 The Case of  Near 2、1


5.5.2 The Case of  Near 1 、3


5.5.3 The Case of  Near 1
5.6 Gyroscopic Systems


5.7 Effects of Nonlinearities


5.7.1 The Case of Quadratic Damping


5.7.2 The Rayleigh Oscillator


5.7.3 The Duffing Equation with Small Damping


Chapter 6 Systems Having Finite DOF


6.1 Examples


6.2 Free Oscillations of Systems Having Quadratic Nonlinearities


6.2.1 The Nonresonant Case


6.2.2 The Resonant Case (Internal Resonant)


6.3 Free Oscillations of Systems Having Cubic Nonlinearities


6.3.1 The Nonresonant Case


6.3.2 The Resonant Case (Internal resonance)


6.4 Free Oscillations of Gyroscopic Systems


6.5 Forced Oscillations of Systems Having Quadratic Nonlinearities


6.6 Forced Oscillations of Systems Having Cubic Nonlinearities


6.7 Parametrically Excited Systems




	教材：  

Ali H. Nayfeh and Dean T. Mook, Nonlinear Oscillations, Wiley-Interscience, NY, May 1979.


	主要参考书：


注：每门课程都须填写此表。本表不够可加页


