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ABSTRACT: This paper aims to study the effect of preload in bolt on stress wave under tensile impact load. We have consid-
ered three cases involving bolt elastic deformation, plastic deformation and impact failure. Impact numerical simulation is car-
ried out with bolt no-preload or under different preloads. Strain of measuring point and bolt response of connection structure are
compared, and the results are also compared with those of Hopkinson tensile test. When bolts reach fracture or plastic deforma-
tion, the preload has little effect on the strain of the measuring point and the maximum stress of the bolt; when bolt is elastically
deformed, the preload has some effect on the strain of the measuring point and the maximum stress of the bolt. When bolts reach
fracture or plastic deformation, the tensile deformation of bolts is much larger than that of the preload deformation, and the in-
fluence of the pretension force can be neglected; when bolt is elastically deformed, since the tension deformation of bolts is
close to that of the preload deformation, the influence of the preload can’t be neglected and the bolt deformation increases with
the increase of preloads.
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Fig.1 Connection structure subjected to tensile impact load: a)
tensile structure; b) half section; c) front view
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Fig.3 Axial strain comparison of measuring points when the incident wave amplitude is 975 MPa: a) measuring point 1; b) meas-
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Fig.4 Indication of connection interface motion when the
incident wave amplitude is 390 MPa: a) flange interface
separation; b) flange interface contacts again
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Fig.7 Time history of distance variation between truncated
cone and cylinder when the incident wave amplitude is 13.5
MPa
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Fig.8 Axial strain comparison of measuring points when the incident wave amplitude is 13.5 MPa: a) measuring point 1; b)
measuring point 2; ¢) measuring point 3; d) measuring point 4; ¢) measuring point 5; f) measuring point 6
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Fig.9 Bolt stress comparison between multiple pre-loads when the incident wave amplitude is 975, 390, 13.5 MPa
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Fig.11 Axial strain comparison between numerical simulation and experimental results
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