May 2003 Tension Member Technology Visit – MTM riser dissection at optical break
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Present:  Andrew Hamilton, Phil Gibson (TMT President), George Hoffman (South Bay Cable Quality Assurance Manager).

Date:  May 14, 2003

Summary:  TMT performed a dissection of the MOOS Test Mooring cable at the location of the optical break.  The steel “K-tube” housing the optical fibers was found to be broken and there was some evidence of damage to the other elements of the cable, but nothing to suggest a manufacturing defect.
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Details:  The dissection procedure entailed cutting open about a meter and a half of the cable in the neighborhood of the optical break, as previously determined by OTDR.  The dissection was performed layer by layer and the condition of each layer examined in detail.

· Outer Black Polyurethane:  The outside of this jacket showed two circumferential bumps which later turned out to correlate with the position of the optical break.  There was no disturbance to the inside of the jacket and a regular braid pattern that was formed when this outer jacket was extruded over the fish-bite protection was visible and intact.

· Steel Braid (Fish-Bite protection):  This steel braid showed significant disturbance over a 3-4 inch region below the bumps in the outer black polyurethane (See figure below).  Importantly, this disturbance did not appear imprinted in the black polyurethane as noted above, indicating that the braid was undisturbed when the polyurethane was extruded.  Also, a longitudinal ridge that extended many meters was apparent in the steel braid, as if the cable had been compressed laterally in some manner.

[image: image2.jpg]



· Inner Yellow Polyurethane:  No apparent disturbance, although there was a small bump and hollow apparent in the cable at the location of the disturbed braid, this was only noticeable when a straight edge was placed along the cable.

· Mylar Layer:  Intact, but some bunching and creasing at the location of the disturbed braid.  A long longitudinal crease was also visible that corresponded to the crease in the steel braid.

· Kevlar Layer:  No apparent damage, the small bump and hollow was still detectable using a straight edge.

· The next three layers of Mylar and Kevlar all had the same character as the first pair, the creasing in the Mylar was evident and in Phil’s words “the Kevlar looks brand new”.

· Polyurethane jacket over conductors:  No damage, small bump and hollow still detectable.

· Copper Conductors:  No damage, looked new.

· K-Tube:  Broken.  Inside the plastic tube the K-tube was seen to be broken and separated approximately 1/2 inch.  Two fibers were visible but the others had pulled back into the tube.  There is a necking of the steel tube that indicates a tensile failure, but there is also a bending of the tube before and after the break that indicates possible compression before failure.  There is also a “nick” in the tube about ¼ inch away from break.  (See first picture).

The piece is being shipped to MBARI and further examination of the broken steel tube may yield more information.  

