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Fig.1 Geometrical model of flange
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Fig. 2 Geometrical model of Gasket
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Table 1 Material parameters of bolted flanged system
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Fig. 3 Finite element model
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Fig.4 Temperature field of bolted flanged system
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Fig.5 Analysis path
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Fig. 6 Mises stress on pathl
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Fig. 7 Tangential stress on pathl
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Fig. 8 Axial stress on pathl
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Fig.9 Radial stress on pathl
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Fig. 10 Mises stress on path2
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Thermal stress of bolted flanged system

ZHENG Xiao-tao ,CHEN Yao ,YU Jiu-yang ,XU Jian-min ,WANG Cheng-gang

Hubei Key Laboratory of Chemical Equipment Intensification and

Intrinsic Safety(Wuhan Institute of technology), Wuhan 430205, China

Abstract: The real model of bolted flanged system was established by finite element software ABAQUS.

The temperature field and stress field of bolted flanged system were analyzed using thermal-structure

coupling analysis. Changes of equivalent stress,axial stress,diameter stress and tangential stress of bolt

under combined preload and temperature gradient were studied. Results show that the temperature field

significantly increases the stress at two ends of bolt;the maximum equivalent stress at bolt head closing

to flange increases 250 MPa and equivalent stress of thread in bolt closing to flange increases 100 MPa

when the inner wall temperature is 100°C ; temperature field has few influences on stress at thread which

is away from flange in bolt. It illustrates that the influences of thermal stress on bolt closing to flange

should be stressed in engineering design.
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