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Numerical Simulation of Fatigue Crack Growth on the
Pressure Vessel s Surface
CHANG Lei DENG Chun-feng REN Fang-ie
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Abstract: The critical dimension of crack instability and propagation of initial elliptical crack of different sizes on the surface of
pressure vessel was calculated by FRANC3D. It is found that stress intensity factor of the crack tip before penetrating the wall is
less than the fracture toughness K. of pressure vessel steel when the size of initial crack on the pressure vessel surface is less than
3 mm x20 mm and 5 mm X 10 mm so the unstable propagation of the cracks does not occur. The cyclic loading numbers of the two
initial racks that are 3mm X20 mm and 5 mm x 10 mm to penetrate the container wall are 40688 45560 and respectively.
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Fig. 6  The critical crack size
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Table 1  The critical crack size of different shape

The shape factor a/c 0. 1 0.3 0.5 0.8
5 \ 5 a 10.4 1.4 125  13.7
1 c 104.0 380 250 17.1
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Fig. 9 The change course of stress intensity factor of the initial different sizes crack in propagation: (a) 3 mm x6 mm;
(b) 3 mmx10 mm;(c¢) 3 mmx20 mm; (d) 5 mm x10 mm
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of crack propagation (3)

2
Table 2 Cycle numbers and lifetime of the initial
different sizes crack penetrating the wall thickness

The size of initial 3%6 3 %10 3%20  5x10

crack a X 2¢/mm

Load cycle /N 68 476 58 285 40 688 45 560 1 . FRANC3D
Lifetime /Y 685 583 407 456 I 2007(12) : 52.
1): 100 Liu B Shen S M. Numerical simulation of three-di—

o mension fatigue crack growth based on FRANC3D
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