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Study on the Clamping Force and the Friction Coefficient
in a Bolt tightened up to the Plastic Range
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Abstract

When a bolt is tightened up to the range of plastic deformation, yielding may be governed by the
combined stresses due to the axial force developed in the bolt and the frictional torque induced on the
thread by the contact with the nut. Consideration is taken account of the fact that the unengaged
portion of the thread has least sectional area, being subject to initial yielding. Once yielding has taken
place some strain hardening effect may result. Incremental stress-strain relations are used to treat the
continued yielding, which is equivalent to treat continued yielding as if summing up the effects of thin
walled cylinders subject to plastic deformation, M10 bolts of fine threads are used for both
computational and experimental purposes. Variation of axial forces and frictional torques vs. the fric-
tional coefficients are presented together with other plots showing some characteristerics of bolt under
plastic deformation. Finally, a design and control aid for the tightening(i.e., kind of nomograph) is
presented, showing the relationships among the torque factor and frictional coefficients for that par-
ticular bolt used in the experiment.
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Fig. 2 Variation of axial foce vs. friction coefficient with pit-
ch as parameter
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Fig. 3 Variation of friction torque on thread vs. friction co-
efficient with pitch as parameter
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