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Effect of Bend Angle on the Behavior of Pipe Bend under Intermal
Pressure and In-Plane Bending Loads

Jin-Weon Kim' - Man-Gyun Na
Department of Nuclear Engineering, Chosun University
(Received December 6, 2004 / Accepted May 31, 2005)

Abstract : This study performed finite element analysis on the pipe bend with various bend angles under loading
conditions of internal pressure and combined pressure and bending, to investigate the effect of bend angle on the
collapse behavior of pipe bend and on the stress state in the bend region. In the analysis, the pipe bends with bend
angle of 5~90° were considered, and the bending moment was applied as in-plane closing and opening modes. From
the results of analysis, it was found that the collapse moment of pipe bend increases with decreasing bend angle. As
the bend angle decreases, also, the equivalent stress at intrados region increases regardless of bending mode. Under
closing mode bending, especially, the increase in stress at intrados is significant so that the maximum stress region
moves from crown to intrados with decreasing bend angle.

Key Words : pipe bend, bend angle, collapse moment, stress state, finite element analysis
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Fig. 2. Finite element model used in the analysis

Table 1. Tensile properties used in FE analysis
Young's Yield stress Ultimate tensile
modulus [GPa] [MPa] stress [MPa]
206 302.0 452.0
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