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Elasto-Plastic Analysis of Screw Inclined Nut by Three-dimensional
Finite Element Method

Shuji NISHIYAMA, Kohshi SHIMIZU
Hiroaki MIGITA and Mitumasa KATAOKA

Bolted joints are widely used in mechanical structures since the disassembly for maintenance is
easy without high cost. However, vibration induced loosing due to dynamic loading has been unsolved
subject for a long time. We have developed a new type of nut named ‘Screw Inclined nut (SIN), which
realizes anti-loosening performance without complicated tightening process and tool. In this study, we
have investigated the mechanisms of bolted joint with SIN, and tightening behavior are analyzed by
mean of three-dimensionanal finite element method. Results are compared with the experimental
results for SIN. Good qualitative agreement is observed between analytical results and experiments
with respect to tightening force, tightening torque and stress. We found some new aspects and
superior points for bolted-joint with SIN than that of standard nuts. It is found that tightening torque
of SIN is higher than that of standard. It is also found that the anti-loosening performance can be
realized by the thread contact force at the slit region and angular facing on bearing surface. Moreover,
it is concluded that SIN involves sufficient strength in practical use.

Key Words:  Finite Element Method, Machine Element, Bolted Joint, Fracture Mechanics, Elasto-

Plastic Analysis
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