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Abstract: Lateral vibration is an important reason for loosening of thread connection structure. In
this paper, the precise finite element model of the bolt connection structure with lead angle was es-
tablished through parameterized modeling in Hypermesh with hexahedral mesh. Then, using the
explicit dynamic analysis module in ABAQUS, the simulation analysis was made on the tightening
process based on the rotation angle method of the bolt in near actual condition, and the transverse
sinusoidal displacement load was applied to the connecting structure. The multistage and whole-
process finite element simulation analysis of the screw connection structure with lateral vibration
was realized. A single bolt looseness test equipment was designed., and a corresponding experiment
was carried out to verify the accuracy of the simulation method. In this paper, the effect of bolt
torsional deformation on bolt looseness in the prophase of transverse vibrations was studied. The
results show that the complete slip of transverse vibration occurs first at the support surface. Be-
fore the bolt torsional deformation is fully rebounded, the preload is mainly caused by plastic de-

formation. At this time, the relative slip of the thread junction is not obvious. After this, the de-
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crease of the pretension force is mainly caused by the rotation of the nut, which causes the obvious

relative sliding in thread. In the simulation process, the point of the bolt torsional deformation re-

bound to 0 was extracted. The analysis results are more accurate through the combination of simu-

lation and experiment.

Key words: Thread connection structure; Lateral vibration; loosening; Finite element analysis; Ex-

periment; Torsional deformation
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Fig. 1 Accurate finite element model of thread
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Fig. 2 Tightening process based on the rotation angle method
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Fig. 4 Preload increase curve of connecting surface of

connecting piece
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Fig. 5 Pie chart of each thread after self-relaxation
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Fig. 6 Change of screw angle of nut during tightening
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Fig. 8 Equivalent plastic strain of a point at the root of a thread
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Fig. 9 Transverse vibration displacement
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Fig. 11 Axial force change curve of each thread
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Fig. 13 Changes in nut rotation angle during vibration
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Fig. 15 Axial torque of each part of bolt
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