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Fig.1 Flange dimensions
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Fig. 2 Gasket dimensions
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Tablel The performance of the flange material
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Fig. 4 The integral model of flange
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Fig. 5 1/20 model and mesh of Flange
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Fig. 6 contact pair
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Fig. 7 Temperature boundaries
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Fig.8 The temperature of integral flange
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Fig. 10 Temperature of different paths

Fig. 13 The temperature distribution of thread
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Fig. 14 The temperature distribution of gasket
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Fig. 15 Temperature radial distribution of gasket
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Fig. 16 The temperature distribution of air column
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The 3-D finite element analysis of flanged joint under

Temperature field analysis of flanged joints at high temperature
based on finite element method

YU Jiu-yang , WANG Ming-wu , ZHENG Xiao-tao ., CHENG Shi
School of Mechanical and Electrical Engineering, Wuhan Institute of Technology, Wuhan 430074 ,China

Abstract: a three dimensional temperature field model of flanged connection system was built by the fi-
nite element software ANSYS, establishing the contact effect of bolt, flange and gasket. Setting the
boundary conditions and the convective heat transfer coefficients, the temperature field and heat flux of
flanged joint system in refining device at 500 °C were researched. The temperature distribution and the
temperature values of flange, bolts, thread, nut, gasket and the air column were investigated. The re-
sults show that flange temperature reduces from the inner surface to the outer surface gradually, the
lowest temperature is 334. 952 ‘C at the outside of the nut end; the bolt temperature increases first,
then decreases regularity from the two ends to the middle, and the maximum temperature difference be-
tween the inside bolt and outside appears at the two ends of bolt; the gasket temperature along the cir-
cumferential direction changes a little, however the gasket temperature along radial direction decreases
linearly; the temperatures of the two air column distribute symmetrically along the middle of gasket,
and the highest temperature appears at inside surface of air column near to gasket.

Key words: temperature field; finite element method; flanged connection system



