Neil Otte

“Test to Failure to Understand Your Structural Margins”
One of the things that I would stress to anybody going into a structural verification, is for all the component tests that we did, as well as the aluminum lithium test article that we tested.  When we did a structural test, we took everything up to structural failure.  Now, if you have a program where you are going after a protoflight test article, where you’re actually going to use the test article, of course you don’t have that option.  But I would urge everybody to think strongly about-if you have a dedicated test, structural test article, take it all the way to failure.  And the-what you get there is, is an extreme understanding, not just of how your structure performs, but also how it fails.  And you can learn a lot about how a structure-from how a structure fails.  And so we actually took the aluminum lithium test article all the way up to failure.  We tested it at limit load over a variety of load cases.  We tested the LOX dome for the high-g case, with a heavy driller’s mud.  We tested up to limit load, we tested ultimate load, and then we picked one load case and we went all the up to, to failure.  And what that got us, was when you test up to ultimate load, you know that you’ve got a good piece of hardware.  But when you go all the way to failure, what we found was that our structure actually had a tremendous amount of capability, even beyond ultimate.  Where the analysis said it would fail, we did begin to see some localized skin buckling, we saw things starting to move around, but the test article continued to carry load, all the way up to almost 200% of limit load.  And if you look at structural verification as building confidence, when you can stand up and tell the astronauts that are going to fly on your piece of structure that, hey, this thing went to 200% of limit load, and then it came apart, that instills a lot of confidence, and that is what structural verification is all about. 

