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“Methods of NDE Used in the Shuttle Program”
Some of the other methods that are used in Non-Destructive Evaluation-the two primary methods are ultrasonics, which uses acoustical waves that are transformed into mechanical waves into materials under test, once they find a discontinuity, they reflect this energy back to the surface which is--can be detected by a myriad-ways to-and transform that mechanical energy back into acoustic energy.  Once there’s any kind of planer defect, ultrasound is very good at finding tight disbonds tight cracks.  Radiography is more suited for finding volumetric flaws in the materials, and we use that on many of our processes in the Space Shuttle.  Besides the two primary, we have eddy current, which is-uses conductivity of a material to its advantage, and any kind of surface or subsurface crack can disturb an electromagnetic field.  Magnetic particle works much in the same way.  It uses a suspended liquid with something similar to iron filings, which it will align itself under a magnetic field along a cracked surface, and you’re able to find the flaw that way, under UV light.  Dye penetrant also uses a UV light to be able to find-excess liquid that may be coming out of a crack through capillary action.

Acoustic emission is the use of passive acoustical transducers during a dynamic test which is either-can be acoustical dynamic testing, pressure loading, any kind of loading and what it does is-it detects-it can detect a location of a flaw and monitor its growth.  Then the other methods we have are shearography, laser shearography that looks at out-of-plane displacements using two laser beams.  Another is thermography that uses infrared energy to look at the gradients-thermal gradients through materials that’s very useful in looking at any kind of insulative properties that may be due to delamination or disbonds, or things like that-we use that quite a bit in composites.  Those are the NDE methods that we primarily use at Marshall Space Flight Center and throughout the Space Shuttle program.
