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Fig. 2 Cutaway view of flange
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Table 2 Flange & gasket parameters
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Fig. 3 Finite element model
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Table 3 SW6 calculation parameters for tower
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Table 4 Calculation stress of bolts

IR A G S B ARA/MPa #AERAE/MPa
1 174. 886 184,978
2 172. 693 181. 049
3 172.798 176.929
4 172. 803 171. 142
5 172.799 165. 348
6 172. 691 161. 020
7 174. 856 161. 438
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Fig. 4 Stress intensity nephogram
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Table 5 Results of rigidity check
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Fig. 5 Gasket stress distributions
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Study and application on checking method of tower equipment
connecting flanges

LIU Wan-peng , SHI Zhe-xiong , HE Rong-e, ZHOU Yang
(School of Science and Technology, East China University, Shanghai 200237, China)

Abstract: To solve the reliability problem of flange connection which is caused by the corrosion of tower
equipment in the petrochemical industry and to decrease the accident rate in producing process, the
finite element checking method of flange was discussed. Combined with the analysis of engineering
project example, a finite element method was put forward to test the intensity and rigidity of the flanges
under the combined action of internal and external loads. This method overcame the disadvantages that
the check and design standards of flanges only considered the calculation of intensity regardless of the
impact of external loads: Firstly, the intensity of the flange connection system was checked to ensure
the intensity requirement. Secondly, the sealing characteristic of the flange was calculated, and the
leakage situation and trends were predicted according to the stress distribution of the gasket. Finally, a
finite element analysis process for pre-judgment of the flange leakage was presented.

Key words: flange; bolt; leakage; finite element
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