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FREE VIBRATION CHARACTERISTICS AND STABILITY ANALYSIS OF
. VERTICAL GEAR-RACK TYPE SHIP-LIFT SYSTEM

CHENG Zai-bin' LIU Yu-biac”> LIANG Nai-gang’
(1. China Nationa) Offshore Oil Corporation (CNOOC) Research Center, Beijing, 100027, China; 2. Institute of Mechanics, Chinese Academy of

Sciences, Beijing, 100190, China)

Abstract: Free vibration characteristics and stability of vertical gear-rack type ship-lift system are
discussed. The ship-lift system is composed by ship lift towers, chamber, lift cables, pulleys, counters, water
in chamber, drive mechanism and guiding devices. According to the design scheme of ship-lift system, the
towers are simplified to space truss model based on dynamic similarity principle. The chamber is treated as
space beam-plate-masses system. The water in chamber is modeled as fluid element contained within 3D
vessels. Drive mechanism and guiding devices are simplified to spring elements. A parameterize fluid-solid
interaction FEM model of the ship-lift system is presented by using finite element code ANSYS. The
eigen-value system is solved to steadily obtain its free vibration characteristics and stability. Then the effect
of spring stiffness and vertical position of chamber are also discussed. In the last of paper, critical vertical
spring stiffness is given by the mechanical concept that system stability will be critical when it has a zero
free frequency.

Key words: fluid-solid interaction; free vibration characteristics; stability; 3D FEM,; vertical gear-rack type
ship-lift system '
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