University of Washington
Department of Mechanical Engineering

ME589 Nonlinear Vibrations
Winter 2006
Course Objective:

This is a first course in nonlinear vibrations. The mathematical tools of nonlinear vibrations will be introduced throughout the quarter. At the end of the quarter you will have an understanding of why nonlinear vibration is important in engineering and science and you will be able to perform analysis to account for nonlinear effects. 

Instructor: 

Per G. Reinhall, MEB 307, 543-5628




reinhall@u.washington.edu




OH: MF 3:30 - 4:30

Text:
Nonlinear Ordinary Differential Equations; An Introduction to Dynamical Systems, Third Edition

Jordan DW and Smith P
Topics to be Covered:
Phase plane methods 

Regular Perturbations

Singular Perturbations – unforced and forced vibrations

Slowly Varying Parameters - unforced and forced vibrations


Continuous Systems


Super harmonics


Sub harmonics


Van der Pol Plane


Combination Resonance


Internal Resonance


The Method of Multiple Scales


The Nonlinear Vibration of Strings, Beams and Plates

Floquet Theory

Parametrically Excited Systems

Limit Cycles

Coupled Oscillators

One Dimensional Maps

Two Dimensional Maps

Poincare Maps

Strange Attractors – Chaos

Lorenz Equation

Nonlinear Time Series Analysis

Papers touching on most of these topics will be discussed throughout the quarter.

Grading: 
Project: 
20% 


Homework:
40%

Paper Discussions 
10%

Test
30%

