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Dynamics Modeling and Simulation of Deep-sea Mining
Trucks
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Abstract

The deep-sea terrain is complex and affected by hydrodynamics, so the motion control of mining trucks is currently a difficult
problem encountered in deep-sea mining. To solve its precise motion control, its dynamic model is the key technology. At present, the
modeling of deep-sea mechanical equipment based on hydrodynamic modeling mainly focuses on underwater robots or robotic arms,
and there is little research on the dynamics of underwater vehicles. This paper analyzes the hydrodynamic forces acting on the mining
truck, establishes a 7-degree-of-freedom 4-wheel vehicle dynamics model based on hydrodynamics, and conducts simulation research
on it using MATLAB. By comparing the analysis of vehicle motion trajectory, vehicle speed, vehicle angular velocity, vehicle
acceleration, and angular acceleration after adding hydrodynamic force, the influence of hydrodynamic force on vehicle motion
performance is studied.
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