EN380 – Naval Materials Science and Engineering

Exam #1 – 100 points

Name:







Instructions

You have 50 minutes. You may use your calculator and refer to your 3”x5” card. Good luck!

True or False? If it is not true, it is false. If you aren’t sure, mark it false and provide your reasons.

(2 points/question)

1. ___ Factors that will increase corrosion include higher temperatures, higher acidity and high dissolved oxygen in the electrolyte.

2. ___ Fixed structures in calm harbors typically have lower corrosion rates than deep ocean structures.

3. ___ Corrosion can occur with the electrolyte in any phase.

4. ___ Given that stainless steel is more noble than plain steel, it makes more sense to join plain steel plates with stainless bolts, then it does to join stainless plates with plain steel bolts.

5. ___ Erosion-Corrosion is particularly likely if the liguid medium has suspended particles.

Match the terms and conditions. Choose the best match:

(2 points/question)

6. Galvanic Corrosion ______


a) caused by a difference in voltages

7. Stray Current Corrosion ______

b) not possible on aircraft

8. Cavitation Corrosion ______

c) caused by the difference in oxidation potential

9. Stress Corrosion ______


d) not possible with tensile loads

10. Fretting Corrosion ______


e) not possible if only compressive loads

11. (20 points) As a new officer on a submarine, the Chief Engineer asks you to check the anodes to see if you have enough for a 10-month deployment. You delegate the counting of the anodes to a Petty Officer who reports back that you have sixty 20 pound zinc anodes. Looking up the ABS Rules, you find that you can expect the current density to be 1 ma/sq ft for your ship where you are going (it is low due to the tiles). The sub is 300 feet long and 33 foot beam. Assume the sail, control surfaces and propulsor adds 20% to your area calculations. The atomic weight of steel is 56 and of zinc is 65. The valence is 2 for each. Assume the anode will oxidize and biofoul.
12. (5 points) Unknown to you the civilian contractor that installed the zincs used magnesium nuts on the bolts that hold the anodes to the sub. Will this be a problem? Why?

13. (20 points) Five months through your deployment you find that all of the anodes have disappeared (the crew suspects scrap metal dealers have stolen them). Unfortunately the local chandlery doesn’t have any zinc anodes. What will happen if the sub doesn’t have any anodes for five months? The density of steel is 0.283 lb/in3. For full credit you must provide a quantified answer!

14. (5 points) On the way back from the chandlery you pass a scrap metal dealer. Unfortunately he doesn’t have any zinc, but he has “every other kind of metal”. How can you score big points with the Chief Engineer?

15. (10 points) Briefly describe what the phrase “corrosion is cathodically controlled” means.

16. (10 points) Briefly describe how an impressed current system works.

17. (5 points) What are the ways to estimate the current density for your calculations? Which is the most accurate way?







