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Dynamic simulation analysis of giant tire unloader based on ADAMS
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Abstract; The mass of the giant tire clamped by the tire unloader can reach 6t, and there is a large inertial
force. During the work process, the system will be strongly vibrated due to collision and motion, which will
easily cause the failure of bearings and other parts. For this reason, ADAMS dynamic simulation method is
used to study the dynamic characteristics of the tire unloader. The research shows that the guide wheel axle and
the fixed ring rotation restraint part collide with the tire during the tire unloading process, resulting in a large
impact load. The combined force of the fixed part of the guide wheel shaft can reach about 260kN, and in the
fixed ring rotation restrained part, the reaction force is about the weight of the equipment. The change in sup-
port force of the bolt-fixed part connected to the rocker shaft bearing and the fixed ring tends to be consistent
during the working process. During the turning process, the combined force of the two can reach 40kN and
75kN, respectively, and there is a large impact. The research results can provide load boundaries for bearing
selection, bolt calibration, and strength and stiffness of the fixed ring structure, and provide technical support
for the dynamic optimization design of the tire unloader structure.
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Fig.1 3D model of the tire unloader
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Fig 2 3D model of the fixed ring
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Fig.3 Tire unloader—tire equivalent system
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Fig.6 Virtual prototype model of tire unloader system
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Fig.10 Fixed-loop rotation restraint reaction force
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