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Effect of Nut Height on Tightening and Untightening of Pitch Difference Nut

Nao-AkiNoda  Biao Wang  Yoshikazu Sano ~ XiLIU  Kosuke Tateishi ~ YutoInui  Beifen Siew  Yasushi Takase
In the authors’ previous researches, it is found that the bolt nut connections having pitch difference can realize both

fatigue life improvement and anti-loosening performance successfully. The most desirable pitch difference for

improving the fatigue life is relatively smaller than the most suitable pitch difference for improving anti-loosening

performance. In this paper, the effect of the nut height on the tightening and untightening of the pitch difference nut is

investigated experimentally and analytically. It is found that the suitable pitch difference range for anti-loosening can be

reduced with increasing the nut height. Therefore, the larger nut height may realize both anti-loosening performance and

high fatigue strength.

KEY WORDS: Safety, Bolt-Nut Connections, Pitch Difference, Anti-loosening performance, Prevailing torque,

Three-dimensional finite element method (C1)
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Fig.1 Schematic illustration of the anti-loosening and

fatigue life improvement.
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Fig.2 Schematic illustration for (a) screwing process (b) tightening process (c) untightening process

and (d) unscrewing process.
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Table 1 Material properties of bolt and nut.

Young’s Poisson’s Yield Tensile
modulus ratio strength | strength
E y o, o
(GPa) (MPa) (MPa)
SCM435
(Bolt) 206 0.3 800 1200
S45C
(Nut) 206 0.3 530 980

(a) Photo of tightening experiment device.
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Fig.8 Nut tightening experiment device based on NST series (JIS B 1084).
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