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Analysis on Parametric Modeling of Bolt Based on FEM and Efficiency

GAO Da-wei, ZHENG Teng-fei, LI Xiang-yang
(School of Mechanical Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: To cope with the loosening mechanism and load distribution of bolted joint used in vehicle chassis
and body system based on FEM, the parametric modeling of FE model of thread spiral angle for prerequisite
conditions is researched, and its effectiveness is analysed and verified. First, the mathematical expression of
thread contour is derived according to the basic characteristics of thread. The shell element of thread
transverse section is created according to the characteristic formula of thread contour based on HyperMesh,
and the 3D element is created by dragging to form a method of threaded hexahedron mesh generation which
does not depend on threaded solid model. Based on this method, a FE model of threads is established, which
meets the requirements of FE analysis and takes into account the characteristics of thread spiral angle. In
addition, synchronous modeling of internal and external threads is required to ensure that the meshing thread
element nodes of bolts and nuts coincide, and to increase the reliability of thread FE model and ensure the
smooth simulation analysis. Then, YAMATOTO theory and FE method are used for comparatively analyzing

the calculation results to verify the effectiveness of the thread FE model. Finally, on the basis of thread
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effective model, the thread load and distribution rule in thread connection are analyzed. Based on the thread

parametric model, the thread FE model with a certain pre-tightening force is simulated and calculated by

ABAQUS to obtain the load distribution rule of threads. The result shows that (1) the closer to the clamped
part, the higher the thread load; (2) when the friction coefficient of thread is 0. 05, the simulated load of

the first thread near the clamping part accounted for about 30% |,

and the load of the first three threads

accounted for 60% —70% , this load distribution rule and load proportion of the threads are consistent with

the result calculated by YAMATOTO analytical method.

Key words: automobile engineering; parametric modeling; finite element analysis; bolt joint; load distribution
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Fig. 1 Schematic diagram of deformations of thread caused by various causes
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