24-361 Intermediate Stress Analysis

Project #1
Part I:  Due Thursday February 5
For part I of this project, you are to work through Problem 2 of the “General Guide to ANSYS V. 7.0” tutorial located at the web address:  

http://www.me.cmu.edu/academics/courses/NSF_Edu_Proj/StrAnalysis_ANSYS/introduction.html
To demonstrate that you have worked through the tutorial, you will have to hand in some key plots from the ANSYS analyses it describes.  For Part II you will solve a highly similar problem and interpret its results in a way similar to how results are interpreted in the ANSYS tutorial.  

Once you have completed this project, you should have not only an acquaintance with the ANSYS package, but also an introduction to concepts related to numerical modeling and use of strength of materials concepts in interpreting numerical results.  


a) Print out and hand in a black and white contour plot of the stress xx taken from your 6-element model developed from using the ANSYS tutorial.


b) Print out and hand in a line plot of the stress xx vs. y at the location x = 12 inches, taken from your 6-element model developed from using the ANSYS tutorial.


c) Print out and hand in a line plot of the stress xx vs. y at the location x = 4 inches, taken from your 96-element model developed from using the ANSYS tutorial.


d) Print out and hand in a line plot of the stress xy vs. y at the location x = 4 inches, taken from your 96-element model developed from using the ANSYS tutorial.

Part II:  Due Thursday February 12
For part II of this project you will analyze a simply supported beam with a uniform load applied to it.  The beam will be 1” thick (dimension into the paper).  The beam length will be equal to 24 inches.  The beam height dimension as well as the applied uniform load will be slightly different for each student working on the project.  The table below is used to designate each student’s beam design.  A sketch of the beam is given on the attached page.

Option Number
Height, h
Uniform Load, q

1
1.8
80 lb/in


2
1.9”
90 lb/in


3
2.0”
100 lb/in


4
2.1”
110 lb/in


5
2.2
120 lb/in

Each student will be given a beam design designated by an ordered pair (h,q), where the ordered pair (2,3) means that option numbers 2 and 3 are used for the height and uniform load, respectively, so that h = 1.9” and q = 100 lb/in.


a) Give values for the maximum vertical displacement of the neutral axis as predicted by an ANSYS 6 element model, an ANSYS 96 element model and by beam theory.  



How accurate are each of the finite element models?  



Are you converging toward the beam theory value?



Do you expect to converge toward it?


b) Plot on a single set of axes the stress xx as a function of y at the midpoint of the beam (i.e. x = 12 inches) as predicted by an ANSYS 6 element model, an ANSYS 96 element model and by beam theory.  



How accurate are each of the finite element models?  



Are you converging toward the beam theory predictions?  



Do you expect to converge toward them?


c) Plot on a single set of axes the stress xy as a function of y at the midpoint of the beam (i.e. x = 12 inches) as predicted by an ANSYS 6 element model, an ANSYS 96 element model and by beam theory.  



How accurate are each of the finite element models?  



Are you converging toward the beam theory predictions? 



Do you expect to converge toward them?


d) Plot on a single set of axes the stress yy as a function of y at the location x = 4 inches as predicted by an ANSYS 6 element model and an ANSYS 96 element model. 



State any values of yy at this x location that you know from fundamentals that can give you insight as to the accuracy of your finite element models.



How do your finite element results compare to these known yy values?  


e) Plot on a single set of axes the stress xx as a function of y at a location x = 1.0 inches as predicted by an ANSYS 96 element model and by beam theory.  



Are you converging toward the beam theory predictions? 



Do you expect to converge toward them?


f) What would be the prediction for the maximum vertical displacement of the neutral axis for a 6 element ANSYS model IF your applied load, q, were increased by a factor of 1.5?  



How can you determine this without executing another ANSYS run (i.e. how do you find the answer given the results you already have)?  



What principle are you invoking in doing this?
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