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Study on the Tightening Force and the Friction Coefficient
in a Bolt tightened upto the Plastic Range

&2 "D A 23 %y
Son, Seung-Yo Shin, Keun-Ha

ABSTRACT
When a bolt is tightened up to the range of plastic deformation, yielding is governed by the
combined stresses due to the axial force developed in the bolt and the frictional torque
developed on the thread in contact with the nut. Consideration is taken acount of the fact
. that the unused portion of the thread has least sectional area being subject to initial yielding.
Once yielding has taken place some strain hardening effect will result. : Incremental
stress—strain relations are used to treat the continued yielding, which is equiwvalent to treat
continued yielding as if summing up the effects of thin walled cylinders subject to plastic
deformation. M10 bolts of common and fine series thread are used for computational purposes.
Variation of axial forces and frictional torques vs. the frictional coefficients :are presented
together with other plots showing some characteristerics of bolt under plastic déformation.
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Flg. 1 Representation of a Model
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Fig. 3 Fastening positien of bolt and testing machine
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Fig.4 Variation of axial force vs. friction
coefficient with pitch as parameter
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Fig.6 Axial force vs. friction torque on thread
at yielding with friction coefficient and
pitch as parameter
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Fig.5 Variation of friction torque on:.thread vs.
friction coefficient with piteh sas porameter
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Fig.7 Effect of engaged threod length on

axial force and friction torque



