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Abstract - In this study, the stress and deformation behavior characteristics of a flexible joint for a gas pipe
have been analyzed by a finite element method. These characteristic results may investigate the strength safety
analysis of a flexible joint, which is composed by a spiral corrugation pipe or a rectangular corrugation model
and a plane pipe. The FEM computed results show that an optimized spiral corrugation pipe model is a inclined
angle of 4.7° and a corrugation height of 1.5mm. And also, a rectangular corrugation pipe model of 90° is
recommended in strength safety rather than a spiral corrugation pipe with an inclined angle. Thus, a corrugated
pipe for an increased strength safety is to recommend a reduced pitch and curvature radius of an inclined
corrugation.
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Fig. 1. Corrugated flexible joint model for a
finite element analysis.
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Fig. 2. Inclined angle models for a corrugated fle-
xible pipe with a different corrugation height.
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Fig. 3. Inclined angle models for a corrugated fle-
xible pipe with a same corrugation height of
h=1.5mm.

Table 1. Mechanical properties of STS 316[4]

Material property STS 316
Elastic modulus, GPa 193
Poisson’s ratio 0.3
Density, kg/m’ 8,000
Yield strength, MPa 250
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Fig. 4. von Mises stress distribution of corruga-
ted flexible pipe with an inclined angle
of 47" under 2MPa inner pressure.

Displaceneat 3

Fig. 5. Axial displacement corrugated flexible pipe
with an inclined corrugation angle of 4.7 °
under 2MPa inner pressure.
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Fig. 6. Maximum von Mises stress of corrugated
flexible pipe with various inclined corruga-
tion angles.
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Fig. 7. Maximum total strain of corrugated flexi-
ble pipe with various inclined corrugation
angles.
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Fig. 8. Maximum von Mises stress of corrugated
flexible pipe with various inclined angles
for a hight of 1.5mm.
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