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2 Extended Finite Element Method (XFEM)
3 Gurson-Tvergaard—Needleman (GTN)
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Table 1. Chemical composition of API X65 steel pipe [12]
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Table 3. Dimensions of specimens with variable notch
radius which are used in the Charpy impact test
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Table 2: Mechanical properties of API X6S5 steel pipe in
the circumferential direction [12]
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Fig. 1: Dimensions of standard specimen in the Charpy impact test [14]
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Fig. 4: Charpy impact system with capacity of 750J
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Fig. 2: Steel tube cutting by Angle Grinder (innovative
mechanism)
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Fig. 3: Impact test specimen cutting by wire cut
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Table 4: Fundamental features of Charpy impact machine with capacity of 750J
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Table 5: Results of the Charpy impact test for 24 specimens of API X65 steel
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Fig. 7: Variation of the Charpy impact energy in terms of

notch radius by means of 7 series of experimental data;

elimination of the obtained value from test for standard
specimen
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Fig. 5: The specimen with standard notch radius before
and after Charpy impact test
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Fig. 6: Variation of Charpy impact energy in terms of
notch radius by means of experimental data
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Fig. 10: Experimental plot of force-displacement for API
X65 steel (in the circumferential direction of pipe) [16]
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Fig. 8: Environment of ABAQUS software [15]
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Fig. 9: The schematic of uniaxial tension test in the
circumferential direction (dimensions are in terms of
mm) [17]
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Fig. 11: Comparison of numerical results of Charpy impact test with experimental results for API X65 steel [9]
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Table 6: Calibrated coefficients of Eq. (4) for API X65 steel from the tension test [12]
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Table 7: Calibrated coefficients of Eq. (4) for API X65 steel
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Fig. 12: Plot of the sensitivity analysis [15]
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Fig. 13: Comparison of force-displacement plots of four notch radius for the Charpy impact test 0.13, 0.17, 0.21 and
0.25 mm, respectively.
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Fig. 14: Comparison of force-displacement plots of four notch radius for the Charpy impact test 0.29, 0.33, 0.37 and
0.41 mm, respectively.
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Table 8: Error percentage related to results of simulation and experimental test
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Fig. 15: Distribution of the von-Mises stress in the end of V-notched
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Fig. 16: Energy changes of Charpy impact in terms of notch radius a) results of experimental test b) results of
simulation
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Table 9: Comparison of fracture energy of standard specimen using two simulation equations and experimental test
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