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1.0 Introduction

This report was done as part of an assignment “learn through teaching project” in the mechanical engineering class EML4930 taught at the FAMU/FSU College of engineering Fall 2002. This report gives a brief introduction to the finite element method (FEM) with a short definition and some of the applications of the FEM program Algor. This report is not meant to be used to gain a working knowledge of FEM or Algor. As a part of the “learn through teaching project” each group was to research and teach a single topic to the rest of the class. An assessment question was given to evaluate the class’s grasp on the subject taught and to help further the class’s understanding of the subject. The assessment question given is at the end of this report followed by an evaluation of the “learn through teaching project”.

2.0 What is FEM

Finite element method (FEM) is a numerical method of solving a system of governing equations over the domain of a continuous physical system. The governing equations used in FEM come from several different fields such as continuum mechanics and the theory of elasticity. By simplifying the set of governing equations used, FEM programs such as Algor let an engineer see the results of a design under applied conditions and allow that engineer to make changes to the design more quickly and effectively without ever having to actually build anything.

3.0 Applications of FEM

FEM has many different applications. FEM can be used for structure analysis be it static, dynamic, linear or even nonlinear. FEM can also be used to analyze heat transfer through a body finding its temperature distribution. Fluid flows and electromagnetics can be analyzed as well just to name a few. Typically engineers come up with a set of governing differential equations to solve a problem. Often these can be very difficult to solve.  Using FEM simplifies these governing equations making engineering problems easier to solve while maintaining accuracy when modeling a system or problem.

4.0 Conclusion

Algor can be used as a very useful tool to help engineers design, analyze and redesign things like tie-rods and support members on a bridge. Some of the things Algor can analyze include both 2-D and 3-D objects along with force and thermal loads just to name a few. Algor can help speed up the design process when used alongside CAD programs such as ProE. This is important in today’s economy based world where time is money. The faster a company can design and produce a product has a direct impact on how successful that company becomes. In short, using an FEM package like Algor can save a company lots of $$$$money.

Web Links

Our web page: 

http://www.eng.fsu.edu/~fulton/group3.htm
Related Links:

http://www.eng.fsu.edu/~chandra/courses/eml4536
http://www.algor.com/
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For the truss shown, determine the nodal displacements and the element stresses. Nodes 1 and 2 are pin joints. Let E = 210 GPa and A = 3E-4 m2   for all elements.
Figure 13. Assessment Question

Evaluation Report


Several useful lessons were learned from participating in this project.  These lessons include:

· Using Algor for two dimensional design analysis on basic truss structures

· Learning to search for materials needed from sources other than the professor

· How to compose an informative presentation on one subject that lasts longer than 

20 minutes

· Presentation skills:  delivery of learned material to a group of peers

· Learning to take a large amount of information and extract the important concepts

· Deciding which of the important concepts should be chosen to teach to an audience

· Learning ways of demonstrating or teaching a subject

· Learning how to create a professional looking presentation and web page

· Learning how to work in a group to bring an idea forward to an audience

· Discovering that while an idea might be very clear to a presenter, the presenter must still clearly explain the idea to the audience for them to comprehend it.  Often, it will take the presenter(s) two or three hours to learn a concept.  Then, he/has needs to be able to convey that concept to the audience in a couple minutes. The presenter(s) must understand that the difficulties that he/she faced in learning the subject will be the same difficulties the audience will face. He/she must keep these difficulties in mind when explaining a concept. Also, the explanation of difficult concepts should be rehearsed ahead of time.

Least Useful things learned in this project were:

· How to use PowerPoint. Cutting and pasting graphs and information.

· How to use a book’s index to locate subject material

Was the experience a positive (or negative) and how can one (i.e. the instructor) improve on the implementation of the project?

It was positive in that many new presenting and teaching skills were learned.  A great deal of new technical information was learned. Learning the material through research had some lasting benefits. The time taken to sift through the material to determine the important concepts is likely to help students retain the information.  Also, teaching the material requires a very good understanding of the subject.  One level of understanding is needed to learn a material.  Another higher level of understanding is needed to teach a material.  To teach a subject effectively, one must first identify the key ideas.  One must understand the “big picture” of the subject being taught.  One must be able to anticipate where the audience will have trouble understanding concepts.  This anticipation will facilitate the audience’s comprehension.  When one can do the steps mentioned above, then he/she must organize the lecture into a logical sequence that will aid the audience’s understanding.  

Comment on whether the learning-through-teaching project helped you to establish a better recognition to the need for, and an ability to engage in life long learning.


Learning through teaching definitely has helped us recognize the need for life long learning.  We know how much technology changes.  Even well trained engineers (such as ourselves) will become obsolete without keeping pace with new technology.  

Members of the group already had ability to self-learn.  However, this ability was enhanced with this project.  It was discovered finding information is one of the toughest problems.  Deciding what information is important is also difficult.  However, we now feel we are better equipped to tackle life-long learning.
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