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Photoelastic experiment: stress Concentrations

Stress Magnitude Physical Experiment

a
Insert a photoelastic strip with a circular hole into real polariscope.  Cross the polarizers so that the image appears dark with no load on the sample.  Increase the tension on the sample until a distinctive color first appears at point B; this typically is a blue-violet color at a load level of ~21-22.  Usually you overshoot the tension and then have to back the tension off a bit to see the first appearance of the color.  Record the color and the load level.  Now increase the tension if needed until that same color appears at point C (“far from the hole”).   Record the load level.   Then unload the sample.  Repeat these steps for the following distinctive colors at point B: pale green (load of ~27), and yellow-pink (load level of ~32).
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b
Repeat the procedure, but now focus on point A.  Cross the polarizers so that the image appears dark with no load on the sample.  Increase the tension on the sample until a distinctive color first appears at point A; this typically is a blue-violet color.  Usually you overshoot the tension and then have to back the tension off a bit to see the first appearance of the color.  Record the color and the load level.  Now increase the tension if needed until that same color appears at point C (“far from the hole”).   Record the load level.  Repeat these steps for the following distinctive colors at point A: pale green, and yellow-pink.  Do not exceed a load level of 150!!!
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Type up your answers to the following questions:

c
The superposition thought experiment shows that a + b = 2 if our system could be considered as an infinitely large plate with a hole.  Assuming this is correct (or at least approximately correct), use your answers to (a) and (b) to evaluate constants a and b.


a = _____________

b  = _____________

d
Describe in your own words what these values mean in terms of the stress concentrations at points A and B. 

e
Take the small block of foam rubber with the hole and squeeze the block as shown below.  Describe what happens to the hole and the cracks in each case. 
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f
Are your answers to (i) and (k) consistent?  Explain clearly and completely.  

g
 Suppose the hole represents a magma chamber as seen in map view.  For this case where a uniaxial horizontal tension is applied to the sample, where might cracks (dikes) form at the magma chamber walls, and what would the orientation of the dikes be?  Show this on a diagram and explain your reasoning. 

h
 Suppose the hole represents a magma chamber as seen in map view.  For this case where a uniaxial horizontal compression is applied to the sample, where might cracks (dikes) form at the magma chamber walls, and what would the orientation of the dikes be?  Show this on a diagram and explain your reasoning. 
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