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Abstract; Obtaining the static hysteresis behavior of bolted joints and identifying their stiffness
and damping are of great significance for the design of bolt joints and the formulation of the
assembly process. A three-dimensional finite element model is used to predict the hysteresis
characteristics of bolted joints, and the setting method of the bolt contact parameters is given.
Finally, a simple example of the bolted lap beam is chosen to present the developed method. The
rationality of the finite element model of the bolted lap beam and the obtained hysteresis loop are
validated by experiments. The time-varying stiffness, mean stiffness and loss factor of the bolted
joint are identified by the obtained hysteresis loop. The results show that the stiffness of the bolted
joint increases and the loss factor ( damping parameter ) decreases with the increase of the preload
force.
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Fig. 1 Finite element model for a bolted joint

®1 BREREMGZEMSY

Table 1 Contact parameters of a bolted joint
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Fig. 2 Typical hysteresis loops for a bolted joint
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Fig. 3 Beam of a single bolted joint
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Fig. 4 Quasi-static tension test of a bolted joint
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Fig. 6 Finite element model of the beam of bolted joint
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Table 2 Contact parameters of a bolted joint
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(a)—Wi% )15 12.5 kN; (b)—T5 % S5 25 kN.
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Table 3 Mean stiffness and loss factors of a bolted
joint under different preloads
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