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Elastic-Plastic Behavior of Dented Pipeline with Vanation of Intemal Pressure
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Table 1 Chemical composition of APl X65 used in this study (wt.%).

20 25 MPa

LVDT
6 mm

Table 2 Mechanical properties of API X65 used in this study .

c Si Mn P S Cu
0.07 0.14 1.47 <0.02 0.005 0.04
Ni \Y Ti Nb Mo Cr
0.02 0.04 0.01 0.03 0.01 0.03
40 mm  Indenter 38, 76 114 mm
80 mm
Indenter 76, 114 152 mm
10 mm/min.

Yield strength 464 MPa  True fracture strength 923 MPa
Ultimate tensile strength 563 MPa True fracture strain 1.16
True tensile strength 629 MPa Young's Modulus 210 GPa
762 mm, 17.5 mm (DIt) 4354
API 5L X65
ABAQUS 6.62
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Table 3 FE analysis cases in this study (80 cases).

Indenter dia. (mm) Initial internal pressure (MPa)  Dent depth (mm)

40, 80, 160, 320  atmospheric pressure(0), 4, 8 16 19, 38, 76,114,152
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Fig. 1 Denting force with variation of internal pressure and indenter
diameter.
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Fig. 2 Re-bounding ratio at 20 MPa with variation of internal pressure
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Fig. 3 Predicted burst pressure due to internal pressure in FE analysis.
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