	Engineering Mechanics
	EM503
Advanced Vibrations


	Catalog Description

	
	Dynamic analysis of multiple-degree-of-freedom lumped parameter vibrating systems as well as continuous systems.  Lagrange’s equations of motion.  Applications include numerical methods and matrix formulation.  Introduction to non-linear and random vibrations.  Methods of Rayleigh and Rayleigh-Ritz.


	Instructor(s)

	
	Cornwell


	Required/Elective

	
	Elective


	Class/Laboratory Schedule

	
	Four 50-minute lectures.


	Prerequisites

	
	EM 406 – Vibrations.


	Textbook(s)

	
	Mechanical Vibrations, 4th Edition, Rao, S.S., Addison-Wesley, 2004.


	Course Objectives

	
	To provide the background and basic skills for:

	
	· Free and forced vibrations for multiple-degree-of-freedom lumped parameter systems.

· Free and forced vibration of continuous systems

· Experimental modal analysis

· Structural health monitoring and conditional monitoring of rotating machinery.


	Course Topics

	
	· Review of single degree of freedom lumped parameter systems

· Multi-degree-of-freedom systems:  free and forced vibrations

· Analytical modal analysis

· Experimental modal analysis

· Calculus of variations and Hamilton’s principle

· Formulation of equations of motion for continuous systems

· Free and forced vibration of continuous systems.

· Rayleigh-Ritz method.

· Structural health monitoring (introduction)


	Lab Topics

	
	N/A


	ABET Criteria

	
	This course primarily addresses ABET Criteria a, e, k, g, and h, j


	Program Outcomes

	
	Communication - An ability to communicate effectively in oral, written, graphical, and visual forms

When performing communication tasks, students will:

_____  1. Identify the readers/audience, assess their previous knowledge and information needs, and organize/design information to meet those needs.

___√__  2. Provide content that is factually correct, supported with evidence, explained with sufficient detail, and properly documented.

_____  3. Test readers/audience response to determine how well ideas have been relayed.

___√__  4. Submit work with a minimum of errors in spelling, punctuation, grammar, and usage.

_____  5. Present information visually using drawings, graphs and sketches.

_____  6.  Deliver oral presentations with clarity and professionalism.

Problem Solving - An ability to apply the skills and knowledge necessary for mathematical, scientific, and engineering practices

____√_  1.  Inspect and define the problem.

____√_  2.  Identify the basic principles and concepts that apply to the situation.

____√_  3.  Use appropriate resources to locate pertinent information.
____√_  4.  Build appropriate model(s).

____√_  5.  Solve the problem by choosing appropriate tools. (analytical, experimental, and numerical)

____√_  6.  Check a solution using appropriate criteria.


	Professional Component

	
	This course provides 4 credits of engineering science, 0 credits of basic science, 0 credits of basic math, and 0 credit of engineering design.

	
	

	
	This is primarily an analysis course although there is a major project where students are assigned to teams of two and they have a project that involves vibrations measurements. They are required to write a paper in the format of the International Modal Analysis Conference. 


	Prepared by

	
	Phillip  J. Cornwell, 3/706


