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Looseness Behavior of Bolted Flange Connections under
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Abstract: In order to study the loosening behavior of bolted flange connections during the period of rotation-
al loosening under lateral load, the fine finite element models of various flange connections with threaded rising
angle bolts were established, the effects of different tightening processes on the magnitude and dispersion of bolt
preload were analyzed, the loosening conditions were theoretically analyzed, and the required conditions for bolt
loosening were revealed theoretically. Based on the change of preload and the change of adhesion slip contact
state of thread contact surface and bolt head contact surface, the loosening behavior of connection structure dur-
ing rotational loosening period under cyclic transverse load was simulated. The effects of bolt initial preload,
transverse load amplitude, bolt position, number of bolts, bolt diameter, friction coefficient of contact surface

and stop tightness on the loosening behavior of connection structure were systematically analyzed. The results
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show that the greater the initial preload, the smaller the transverse load amplitude, the more the number of bolts,

the greater the friction coefficient of the contact surface, the larger the bolt diameter, and the greater the tight-

ness of the seam, the more difficult the looseness of the connection structure is to occur. There is a critical value

of transverse load amplitude. When it is less than this critical amplitude, all bolts will not loosen. When it is

greater than this critical amplitude, bolts will loosen. There is a bolt position value, which makes the looseness of

the connecting structure the least likely.

Key words: Transverse load; Bolt flange connection structure; Rotation loosening stage; Loose behav-

ior; Influence factor
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Fig. 6 Structural model of bolted ﬂange connection with

different number of bolts
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Group Loading method
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Fig. 12 Variation curve of standard deviation of bolt

preload under different tightening processes
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