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Dynamic Simulation of Gantry Crane Based on Virtual Prototype
Technology
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Abstract The design of shipbuilding gantry crane is mostly based on static methods, using statistics of similar products and empirical
formula, which often means a long cycle, high—cost and low—quality. In this paper, based on the technique of virtual prototype, a virtual
prototype model of 300t shipbuilding gantry crane is established by integrating Pro/Engineer with ADAMS, that is, using the three —
dimensional solid modeling software Pro/Engineer to establish three—dimensional model of the system, then importing the model to ADAMS
and adding corresponding constraints and loads on the components. With the virtual prototype, dynamic simulation of the multi—body
system is carried out, including the running states of the mechanism under various working conditions. The simulation validates the design,
shows the performance of production, reproduces typical accidents in true conditions and analyzes the causes of these accidents. Simulation
results can be used to estimate parameters related with the gantry crane in actual running conditions, provide a reference for the dynamic
analysis of gantry crane’s structural strength and dynamic design for economic, credible, stable and high—performance shipbuilding gantry
crane.
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Fig. 1 Flowchart of the simulation
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Fig. 5 Force-time curve for contact between two wheels and rail for a small car
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Fig. 6 Force-time curve for contact between four wheels and rail for a big car
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Fig. 7 Elevation-time curve of four wheels of a big car
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Fig. 7 Elevation-time curve of four wheels of a big car (continued)
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Fig. 8 Force—time curve of contact between small wheels and rail for a small car
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Fig. 9 Force—time curve of contact between four wheels and rail for a big car
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Fig. 10 Elevation—time curve of four wheels of a big car
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Fig. 11 Force-time curve of 4 wheels of big car and rail
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Force—time curve of contact between four wheels and rail for a big car (continued)
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