Modal Analysis (3 credits)
Synopsis

Syllabus

Grading
Pre-requisite: 
Modal analysis is a combination of theoretical and experimental dynamics. This course will cover vibration of multiple-degree-of-freedom systems, basic skill of dynamic testing, such as sensors and actuators, signal processing, measurement of transfer function and modal parameter extraction.  Modal analysis is widely used for structure and machine vibration measurement/testing, system identification and non-destructive evaluation. It is a powerful tool to examine dynamic behavior of systems including natural frequencies, damping ratios and mode shapes; to verify scientific phenomena and to repeat special findings on dynamics; to measure and to provide data for vibration control, as well as to better understand the theoretical dynamics. 

Lectures

I Introduction
II Proportionally Damped MDOF Systems


II-1 Review of vibration systems


II-2 Proportional damping and decoupling


II-3 matrix and computations
III Non-Proportionally Damped MDOF Systems


III-1 Non-proportional damping


III-2 State variable and complex modal domain

IV Time Domain Analyses

VI-1 Simplified time domain methods


VI-2 Poly-reference and Eigen-parameter realization
V Frequency Domain Analysis


V-1 Transfer functions of linear systems

V-2 Spectrum Analysis
VI Measurement of Dynamic Signals 


VI-1 Sensors and transducers


VI-2 Data acquisition 

VI-3 Excitation technologies

V Modal Testing Projects
 
Lab

I Measurement of ground micro-vibration 


II Frequency response function of an electromagnetic actuator

III Hammer testing for small structures

4 Homework   10 point each

1 examine 
20 point

1 Project
40 point




MAE 311 MAE 340 MAE 415
MAE 567
Instructor       Zach Liang, 225 Ketter Hall
