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The Stress Analysis of the Bellows Joint by the Finite Element Method
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Abstract

The Bellows Joint which was used as a absorber or safety equipment to prevent the de-
formation or fracture of a structure, have been analyzed by the F.E.M using axi-symmetric
conical frustum element. Using the F.EMM the general behavior of Bellows Joint corrugation
can be investigated easily, and the stability of the analysis be guaranteed. In annular type
corrugation, the F.E.M results were agreed with those of other theoretical analyses, but in the

U type corrugation, the F.E.M results were more acceptable than those of others,
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Table 1. Stress Distribution (Annular Type)
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stress Longitudinal Meridional Longitudinal Mer_‘idional
membrane stress | membrane stress bending stress bending stress
angle (0)| present | Hamada | present | Hamada | present | Hamada | present | Hamada
0° -0.036 | -0.004 0.034 0.013 -0.047 | 0.001 -0.122 | -0.10
10° -0.015 0.02 0.047 0.031 0.596 | 0.576 0.075 0.018
20° 0.098 0.10 0.056 0.041 1.192 1.027 0.265 0.224
30° 0.273 0.227 0.064 0.049 1.699 1.423 0.432 0.357
40° 0.477 0.378 0.068 0.053 2.089 1.780 0.568 0.475
50° 0.678 0.538 | 0.071 0.055 2.357 | 2.041 0.667 0.575
60° 0.854 0.687 0.071 0.055 2514 2.280 0.730 0.733
70° 0.989 0.811 0.070 0.053 2.591 2.480 0.766 0.793
80° 1.073 0.893 0.070 0.047 2.620 2.650 0.783 0.793
90° 1.102 0.935 0.069 0.046 2,627 | 2710 0.788 0.812

a=250m, ro=10=m, E=21E4 ky/mn®, v=0.3 t =lmm, p=100kg
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Fig.10 Stress Distribution of Bellows Joint.
(a=250mm, r,=5mm)
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Fig.11 Stress Distribution ot Bellows Joint.
(a=25Umm, ro= 10mm)
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Fig.12 Stress Distribution of Bellows loint.
(a=150mm, To=10mm)
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Fig.13 Stress Distribution of Bellows Joint.
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Fig.16  Stress Distribution ot Bellows Joint.
(a =250mm, p,= ldmm, ro=10mn)
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Fig.17  Strass Distribution of Bellows Joint.
(a =150mn, p,= 10mn, r,= 10mm)
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