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Present:  Mark Chaffey, Andrew Hamilton, Phil Gibson (TMT President), Jim Walther (TMT Test Director)

Date:  April 11, 2003

Summary:  A very informative meeting was held to discuss the likely cause of failure of the MOOS test mooring riser cable and to discuss a test plan that would help confirm the failure analysis and verify an improved design.

Failure Analysis:

· Phil and Jim were not at all surprised to see the sharp cut that exists in the Kevlar  MTM break.  They explained that this type of break is not a pure over-tension break, but rather is the result of a sort of “Z-kink” failure of the Kevlar fibers that occurs when such a cable is bent around too small a radius, especially at low tension.

· They also explained that Kevlar 49 (used in the cable) is more susceptible to this kinking problem than other fibers such as vectran, spectra, or even lower modulus versions of Kevlar (Kevlar 29).  However, these materials don’t have high enough modulus to keep the strains on the copper wires to an acceptable limit.  

· The specified bend radius supplied by South Bay cable appeared to Phil and Jim to be based upon some multiple of cable diameter, rather than a careful analysis of how much bending can be tolerated before this “Z-kink” failure is likely.

· The optical fiber failure was also discussed and Phil and Jim suspected that the K-tube had failed.  They related other experiences in which a K-tube failure only affected some of the optical fibers.  They encouraged careful dissection of the cable at these points.  

· They explained their theory of “neutral axis shift” that puts the K-tube in compression during bending after some of the Kevlar has failed.

Testing Plan:

· It appears important to devise a test that simulates the low tension bending of the riser cable.  The apparatus we’ve been envisioning was discussed and Jim did not disagree that it would be effective.  They suggested having them develop the apparatus and perform the testing, pointing out that a there are a lot of important details that their experience would help with.

· It was agreed that we’d write out a test protocol for them to bid on so that we can assess the relative economics of performing the testing at MBARI or at TMT.

