ME 3652 Machine Design
HOMEWORK #4: Fracture Creep and Fatigue
Due February 24th at 9:30
FRACTURE

1) Take a piece of uncooked spaghetti and break it with your hands. Did you get three pieces? If not, try holding your hands a bit further apart. Explain the phenomenon using bending and shear moment diagrams along with your understanding of fracture mechanics. Try to trace the shape just prior to breaking, what properties can you determine from this experiment.

PROBLEM SET B:

CREEP

2) Determine the creep response of silly putty by performing the following set of experiments.

Test 1: Roll your putty into a cylinder with a diameter of approximately 1cm. Next, hang the putty and measure its elongation as a function of time.

Test 2: Roll it back into a cylinder and repeat the previous test but now hang something at the bottom (I used a 3/8 fender washer)

Test 3: Repeat a third time but with a heavier weight (two or three washers this time).

Plot the results and discuss. What properties can you determine from this set of tests. Repeat this set of tests after you have been holding the putty in your hands for a while (or place it in some warm water). How are the results different and why? (As an alternative to silly putty, you can use ordinary rubber bands, it just takes a lot longer and a lot more weight and you must start with a new band for each test)

3) Starting with about 1/2 cup of corn starch. Slowly stir and add water until it has the consistency of honey. At this point you should be able to pick it up and continue to roll it with your hands. What happens when you stop? Try hitting the mixture with a hammer or similar. Explain what happens. Bonus points if you include a pic of you playing with the corn starch mixture with your homework submission.
PROBLEM SET C:

FATIGUE

4) Starting with some relatively new unbent jumbo paperclips, perform the following. Bend four jumbo paper clips at each of the four bending angles shown in the figure below until each fails, counting the number of times the paper clip is bent. For example, bend a paper clip to 45 degrees, then bend it to -45 degrees, then back to zero. This is one cycle, and so on. Plot the number of cycles versus angle (which is related to the strain). Comment on the fatigue performance.
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