ME 522 Advanced Finite Element Analysis
2003-2005 Catalog Data: (4R-1L-4C)  A continuation of ME 422. Includes multi-dimensional extensions of 2-D theory for transient, nonlinear problem statements in engineering. Utilizes Matlab and Ansys for developing and assessing FEA solutions to real world problems via theory developed in ME 422.
Textbook:
None
Reference: 
Handouts
Professor:
Olson
Goals:
To further develop the students analysis capabilitities 
Objectives:

· Students 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.

· Students should develop and demonstrate their ability to read and understand more advanced material on finite elements by reading material from various sources and synthesizing that information for deeper understanding.

· Students should extend their knowledge of finite elements to include advanced linear techniques and nonlinear finite element methods.

Prerequisites

· ME422


Course Topics:  (Varies by year and instructor)

· Eigenproblems

· Theory of Eigenproblems
· Linear buckling in FEM practice
· Nonlinear Methods
· General Nonlinear Techniques for singles ODE’s

· General Nonlinear Techniques for matrix ODE’s

· Case Studies

· The Cook Handle
· Nonlinear Truss Buckling

· Pendulum

· Materially Nonlinear Only Analysis

· Bending of a bar

· Tensile Test

Computer Use:

Matlab and ANSYS



Laboratory Projects:



None
Class/Laboratory Schedule:


Class/Lecture:  4 hrs times/week



Laboratory:      none
Professional Component:


Engineering Science:  100%

Engineering Design:       0%
Please check ( √  ) the Learning Outcomes that this course covers. 

Ethics – A recognition of ethical and professional responsibilities

When given the opportunity, students will:

_____  1. Demonstrate knowledge of professional codes of ethics.

_____  2. Evaluate the ethical dimensions of professional engineering, mathematical, and scientific practices.
Contemporary Issues - An understanding of how contemporary issues shape and are shaped by mathematics, science, & engineering

When applying the principles of mathematics, science, and/or engineering to a technical problem, students will:

_____  1. Demonstrate an awareness of how the problem is affected by social concerns and trends.

_____  2. Demonstrate an awareness of how the proposed solution(s) will affect culture and the environment.
Global - An ability to recognize the impact of global societies on citizens and professionals

When given the opportunity, students will:

_____  1. Demonstrate an awareness of the development of cultures and societies.

_____  2. Show an awareness of the relationships of nations and the interdependence of peoples around the globe.
Culture - An ability to understand diverse cultural and humanistic traditions

When given the opportunity, students will:

_____  1. Perform, interpret, analyze or otherwise engage in artistic, literary, and/or other forms of culture.

_____  2. Recognize the importance of contributions of peoples from other cultures to the students’ professions and personal lives.

_____  3. Evaluate an issue or problem from other cultural perspectives.
Teams - An ability to work effectively in teams

When assigned to teams, students will:

_____  1. Share responsibilities and duties, and take on different roles when applicable.

_____  2. Analyze ideas objectively to discern feasible solutions by building consensus.

_____  3. Develop a strategy for action.
_____  4. Listen openly, actively and critically.

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.

Interpreting Data - An ability to interpret graphical, numerical, and textual data

_____  1. Collect and present data in an accurate and orderly way.

_____  2. Use appropriate statistical procedures to analyze and evaluate the information contained in a data set.

_____  3. Analyze the data and draw supportable conclusions from the result.
Experiments - An ability to design and conduct experiments

_____  1. Identify the problem and develop a hypothesis.
_____  2. Select measurement techniques to collect appropriate data and justify that selection.
_____  3. Estimate experimental uncertainties.

Design - An ability to design a product or process to satisfy a client's needs subject to constraints
_____  1.  Understand the problem.
_____  2.  Develop a design specification that addresses customer/client needs and constraints.
_____  3.  Carry out a conceptual design by generating multiple solutions that address the issues above, evaluating the feasibility of the solutions, and choosing the appropriate solution.
_____  4.  Carry out a detail-level design using appropriate design tools and methodologies.
_____  5.  Test and refine the implementation until the product or process design specifications are met or exceeded.
_____  6.  Document the finished product or process as appropriate for the discipline according to standard practice.
_____  7.  Present and transfer the product or process and documentation to the client.


Continue to Learn and Educate One's Self                            

__√__  1.  Learn new information independently.
Instructional Items are in italics.  These are for information only, and you do not have to fill anything in this part of the form.

We Change Our Courses by information learned by grading, adding new subject matter, Feedback from Industry & Alumni, Student Evaluations, departmental discussions, and other ways.  Based on these inputs, you may decide to make some changes in the course.  This is a type of continuous improvement and should be documented.  Please indicate modifications you plan to make and the reasons why.  (i.e. I plan to give more/less homework because the students indicated that they wanted more on the comments in the course evaluations.)

End of  quarter 





Complete a week or two after the end of the quarter to prepare for the next time the course is taught.  These can be completed by hand if it is easier for you.

Evaluation of the course:

What was good?  

This time the course seemed to go quite well.  The students who took the course were interested in the material and mature enough to handle the independence the course structure demanded.  The lecture material and homeworks for the early part of the course (on eigenproblems and on nonlinear analysis) went well.  The in-class case studies also seemed to go well.  
The student projects being 50% of the grade, with presentations and written reports in 10th week, worked very nicely.
What wasn't so good? 

I had some trouble with one student, who wasn’t completing the assignments on time, but he eventually left the course.  

At least one student did not understand what type of write-up I wanted for the written reports, although the project was good as was the oral report.
Next Time I/We Plan to Modify the Course by Changing/Trying (five to ten sentences)


I would like to emphasize the 2-D models more with the Cook handle, since the 3-D takes so long.  This will require better 2-D model files.  I’d like to incorporate the experimental data from the Measurements class.
I would like to introduce log files sooner so that some of the tedious work in the nonlinear truss buckling is eliminated.  
I would like to try an actual mass-spring-damper system for the eigenproblem section.

I will hand around sample reports to clarify what is expected in a written report.

It might be nice to have the students actually design a truss for the truss bust, if we are doing that in EM120 at the same time as this class.

Continue to use this format of recording what we currently do to improve our courses every time the course is taught

