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Modeling of Mechano-Chemical Degradation Using Finite Element Analysis
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Fig. 1 Geometry of three types of corrosion product
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Table 1 Mechanical tensile properties at room temperature of the
API X65 Steel

Young's Poisson's Yield Tensile Density

modulus ratio strength strength N

E(MPa) v o,(MPa) ou(MPa) p(kg/m’)
210.7 0.3 464.5 563.8 7850

h/r=0.25 h/r=0.50 h/r=0.75 h/r=1.00

h/r=1.75

h/r=1.25 h/r=1.50 h/r=2.00

Fig. 2 Stress distribution of the cone model at p,/p;=1.006
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Fig. 3 Key points of interest for three types of corrosion product
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(a) Cone element #1
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(b) Cone element #2

Fig. 4 Von Mises stress vs. density (cone model)
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(a) Hemisphere element #1
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(b) Hemisphere element #2

Fig.5 Von Mises stress vs. density (hemisphere model)
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(a) Elliptical element #1
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(b) Elliptical element #2

Fig. 6 Von Mises stress vs. density (elliptical model)
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Fig. 7 Variation of von Mises stress at p2/p;=1.008
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