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Abstract

The relaxation of the fastening force of the joint fastened by the bolt and nut made of
Fiber Reinforced Plastics (FRP) is examined analytically by means of the Finite Element Method
(FEM) and the results are compared with experimental ones for the purpose of clarifying the optimum
conditions of a joint in which the relaxation can be minimized. In this analysis, it is assumed
that all elements of the joint is an axisymmetric and that bolt and nut are viscoelastic. The
constitutive equation for distortion of the raw material of FRP bolt and nut is expressed by
4-parameter fluid model. Each viscoelastic parameter of the model is determined by the creep tests
under various stress levels and is expressed as function of stress, so that the viscoelastic
parameters can be used for the nonlinear constitutive equation. The results obtained from these
analyses and experiments can be summarized as follows: (1) The compressive spring constant of
¢lamped members should be lowered and the grip length should be lengthened for minimizing the
relaxation. (2) Accuracy of the diameter of the bolt hole has little influence on the relaxation.
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