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Abstract A method of meticulous modeling for threaded bolt in finite element software patran was presented in this article.
In this method, the analyzed structure was divided into three regions, thread region, conventional region and transition region.
The conventional region was modeled with the conventional method, however, the thread region and the transition region were
modeled using the Glide-Guide method. Firstly, two helical lines and the plane elements were created. Secondly, the plane
elements were rotated along the lines, then the three dimensional elements for the helical model were obtained. Finally, the nodes
of the transition region elements and the conventional region elements were edited so that the whole model was attained.
Comparing to the existing method, this method is simpler,and the elements are all standard elements. A structure with threaded
bolt under pre-tension force was analyzed. The distribution of stress in the thread, the stress in the thread bar and the maximum
equivalent stress were calculated. The stress in the thread bar is identical to the experiment results perfectly, and the maximal
relative error is less than five percent.
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Fig.1 Plane element of screw thread section
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Fig.2 3D element model of threaded bolt
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Fig.3 Exprement structure of threaded bolt
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Fig.4 Finite element model of threaded bolt
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Fig. 5 Distribution of equivalent stress in the joint subjected to

pretension
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Fig.6 Distribution of equivalent stress in the bar and the whole model
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Tab.1 Comparison of calculation results and experiment
WA NAER 1 MR 2 NS 3 RIAZ 4 FE{E R Ivwi| THEE AR 1R 22
Pretention/ Strain gauge Strain gauge Strain gauge Strain gauge Average Average Caculated Relative
(N+m) one/ pe two/ pe three/ e four/ pe value/ e stress/MPa stress/MPa error/ %
10 46 39 35 40 40.0 8.4 8. 14 3.1
20 57 63 84 77 70.3 14.8 14. 45 2.4
30 80 90 115 101 96. 5 20.3 20. 41 0.5
40 103 120 155 132 127.5 26.8 27. 31 1.9
50 145 160 191 168 166.0 34.9 33.23 4.8
60 180 205 242 211 209.5 44.0 43.61 0.9
70 210 240 284 246 245.0 51.7 51.3 0.8
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