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Abstract

In order to comprehensively evaluate the stress state of the umbilical cable of the full ocean depth unmanned
remotely operated vehicle (ROV) in different mode configurations, operating depths and working conditions, and to
improve the safety and reliability of the umbilical cable, the dynamic theoretical analysis and research on the non-
metallic armored umbilical cable are carried out. In view of the geometric characteristics of the underwater motion
of the armor cable system with small strain and large displacement, a three-dimensional non-linear finite element
model of the non-metallic armor umbilical cable is established based on the geometric exact beam theory and virtual
work principle. Based on the dynamic model, combined with the joint excitation of ship heave and the current, the
dynamic characteristics such as torsion property and real-time operation state of the umbilical cable applied in full
ocean depth environment are analyzed and studied. And the experimental results show that the resonance region of
the umbilical cable is about 5000 m. Moreover, the conclusions can provide a theoretical basis for the safety applica-
tion of non-metallic armored umbilical cable of full ocean depth ROV and the optimal design of the matching winch.

Key words: full ocean depth remotely operated vehicle (ROV) , non-metal armored umbilical cable, dynamic
characteristics, resonance zone
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