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Abstract: As a key force transmission component between the rotating platform and the boom of this type of equipment, the abnormal
vibration problem of the pull rod has become an important hidden danger affecting the safe operation of the equipment. The article
takes the front pull rod of a certain type of large-scale bulk material handling equipment as the research object. Based on the theory of
material mechanics and structural dynamics, a high-precision finite element model including hinge connection details is established
using the ANSYS Workbench platform to address the severe vibration phenomenon that occurs in practical operation. The first six
natural frequencies and vibration mode characteristics of the structure are identified through simulation. An optimization scheme was
proposed with the goal of increasing the low order natural frequency of the structure and avoiding external excitation frequency bands.
The results show that the optimized structure increases the second-order natural frequency by 49.76% with only a 0.3 ton increase in
mass, effectively avoiding the main excitation frequency range, and both static strength and stiffness meet safety requirements.
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