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Finite Element Analysis of
Bolt-Connected Pipe Flanges

Bor-Tsuen Wang*, Chih-Wen Hung?
'Professor  “Graduate student
Department of Mechanical engineering
National Pingtung University of Science and

Technology

Abstract

This paper applies finite element method (FEM) to
analyze the pipe-flange structure subjected to high
internal pressures. The stresses of bolt-connected flange
and the tightness of the gasket are studied. The finite
element commercia software is adopted to perform stress
analysis for different types of flanges. Both full- and
partia-face metal-to-metal taper-hub flanges are
considered. The simplified theoretical analysis for the
flange stress is aso introduced and used to validate the
FEM results. Numerical results show that the partial-face
type is better than the full-face type in terms of flange
stresses, bolt stresses and leak prevention under the same
internal pressure in pipes. Additionally, for the partial-
face type the flange contact area becomes less, and the
contact stresses will increase, however ill in safety
range. For further improvement of the performance of the
partial-face type flange, the contact surface can be
increased so that the resistance to the internal pressure
can be enhanced as well as the reduction of stresses in
flange and gasket.

Keywords: finite element method, tube, bolt, flange,
gasket
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19.2 = = = 250.155 22.412 138.75
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X I:)(max) O f max Oy
(mm ) (WPa) (WPa) (MPa)
8 19.2 250.155 138.75
9 19.7 262.080 141.87
10 20.2 (276.046) 14559
11 20.8 (303.768) 149.59
12 21.3 (335.769) 153.69
13 21.4 (375.762) 158.03
() A REHRR L FFRA
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