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Structural Design and Simulation Analysis of A-type Gantry in
Ship Hoisting System

Zhao Haobo, Li Diyang, Kong Hui
(School of Navigation and Shipping, Shandong Jiaotong University, Weihai 264210, China)

Abstract: In order to enhance the ocean exploration, a small and compact lifting system installed on the ship for easy
transportation is designed. According to the relevant work and design principles, the mechanical structure of A-type gantry
is modeled by using the modeling software SolidWorks. The finite element analysis software of ANSYS Workbench is used
to analyze the deformation and stress of the main bearing part of A-type gantry, the connection part of fixed pulley of
gantry and the pin shaft at the connection of gantry and frame. The results show that when the load is 85 000 N, the
maximum deformation and stress of the A-type gantry is at the beam, and the maximum stress is 260 MPa, which meets the
requirements of the selected material; the maximum deformation is 17.5 mm, and the deformation only accounts for 0.
643% of the total length, which meets the design requirements. The maximum stress is 132.45 MPa and the maximum
deformation is only 0.054 mm at the joint of the pin shaft at the pulley and the cross beam, the maximum stress is 130.41
MPa at the two sides of the pin shaft at the joint of the gantry and the frame, and the maximum deformation is 0.05 mm in
the middle of the pin shaft; Both of them meet the performance requirements of the selected material 45 steel, and the small
deformation has no effect on the use. The verification results show that the design is feasible, and the model of some parts
is established.

Keywords: A-type gantry; structural design; simulation analysis
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