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Abstract

The stress of fastener system is analyzed, and the difference of tightening process is compared
with that of ordinary bolt connection. The finite element simulation of fastener spring bar is car-
ried out to observe the change characteristics of spring bar’s buckle pressure, and the buckle
pressure test and tightening mechanics test are designed to study the tightening mechanics cha-
racteristics of fastener system. The corresponding dynamic tightening strategy is designed based
on the mechanical law of fastener, and the experiment is carried out, the reliability and effective-
ness of the algorithm are verified, which can effectively improve the quality of tightening torque.
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Figure 1. Stress distribution of bolted connection
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Figure 2. Model of rail fastener system
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Figure 3. Stress analysis of fastener system
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Figure 4. Three dimensional model of fastener
system
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Figure 5. Simplified 3D model of fastener
system
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Figure 6. Finite element mesh of fastener
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Figure 7. Schematic diagram of restraint load
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Figure 8. Simulation results
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Figure 9. Schematic diagram of buckling test
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Figure 10. Photos of buckling test
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Figure 11. Pressure curve of elastic strip buckle
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Figure 12. Three dimensional model of test platform
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Figure 13. Fitting diagram of preload
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Figure 14. Fitting diagram of buckle pressure
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Figure 15. Fitting diagram of tightening torque
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Figure 16. Fitting curve of tightening angle and torque
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Figure 17. Flowchat of tightening logic of torque subsection
dynamic control method
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Figure 18. Flowchat of tightening logic of torque angle method
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Figure 19. Tightening experiment
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