	Mechanical Engineering
	ME 422
Finite Elements for Engineering Applications


	Catalog Description

	
	Introduces finite element methodology from a strongly theoretical perspective. Emphasizes solving various one-dimensional, transient, non-linear problem statements including heat conduction, beam deflection, convection/diffusion (transport), gas dynamic shocks, and open channel flows. Assesses higher order bases, time stepping procedures, iterative solvers, and finite difference methodologies. Utilizes Matlab for computational experiments. 


	Instructor(s)

	
	Olson


	Required/Elective

	
	Elective. 


	Class/Laboratory Schedule

	
	Four 50-minute lectures per week.


	Prerequisites

	
	Junior Standing.


	Textbook(s)

	
	Course notes.


	Course Objectives

	
	After successful completion of this course, students will:

	
	· understand that the finite element method gives answers to problems which are only models of the real systems, and that checking these answers and potentially revising the models are essential parts of the analysis process.
· understand enough of the mathematical basis of the finite element method to be able to read and understand more advanced material on finite elements (whether on their own or in subsequent courses). 


	Course Topics

	
	1-D Static Heat Conduction
2-D Static Heat Conduction
2-D Heat Conduction (Transient Analyses)

Linear Elasticity (Continuum)

Transient Analysis of Second Order Systems

Specialized Elements (bars and beams)

	
	


	Lab Topics

	
	None


	ABET Criteria

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


	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.

__x__  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.

__x__  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

__x__  1.  Inspect and define the problem.

__x__  2.  Identify the basic principles and concepts that apply to the situation.

__x__  3.  Use appropriate resources to locate pertinent information.
__x__  4.  Build appropriate model(s).

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

__x__  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 credits of engineering design.

	
	

	
	We approach finite elements from a mathematical point of view, starting from the governing partial differential equation, deriving the weak form, and creating the finite element matrices.  ANSYS is used as the commercial package.  As such, it is primarily an engineering science course with a high mathematics content.


	Prepared by

	
	Lorraine G. Olson, 2/27/2006


