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Abstract

The flexible hose designs used for Titan launch vehicle air conditioning umbilicals were
based on experience, not finite element analyses. At launch, the umbilical is pulled loose;
and the hose's motion then becomes a three-dimensional, large-amplitude, flexible-body
dynamics problem.

On a recent launch, the videos showed a problem of the umbilical

recontacting the launch vehicle. For this reason, Martin Marietta (now a subsidiary of
Lockheed Martin) developed three-dimensional ADAMS simulations both to predict the
recontact behavior and to verify that a design change maintains acceptable clearance. The
presentation includes videos comparing the simulations with observations from four
different configurations of umbilical geometry. Details of the modeling approach,

the analysis parameters and the comparisons of analyses results with actual behavior are
described. ‘
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