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Simulation of Stress Corrosion Crack Growth
in Steam Generator Tubes

K. L. Shin, J. H. Park, J. W. Joo, E. S. Shin, H. D. Kim, H. S. Chung
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LA H(crack growth), 52 75 A =(stress intensity factor)

Abstract

Stress corrosion crack growth is simulated after assuming a small axial surface crack inside a S/G tube.
Internal pressure and residual stresses are considered as applied forces. Stress intensity factors along crack
front, variation of crack shape and crack growth rate are obtained and discussed. It is noticed that the aspect

ratio of the crack is not depend on the initial crack shape but depend on the residual stress distribution.
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(b) Element model 02
Finite element mesh configurations of a

Fig. 1

pipe with an inner surface crack
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Fig. 2 K distribution along crack front line for the
case with tube sheet and a=0.254mm. The applied
loads are inner pressure(9.73MPa) and the residual
stress of reference [1].
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Fig. 3 K distribution along crack front line for the
case with tube sheet and a=0.35mm. The applied
loads are inner pressure(9.73MPa) and the residual
stress of reference [1].
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Fig. 4 K, distribution along crack front line for the
case with tube sheet and a=0.762mm. The applied
loads are inner pressure(9.73MPa) and the residual
stress of reference [1].
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Fig. 5 Stress corrosion crack growth as a function
of time under the inner pressure, 9.73MPa and the
residual stress reference [1]. A tube sheet - is
included in the model.
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Fig. 6 Variation of a/t as a function of time under

the inner pressure, 9.73MPa and the residual stress
of reference [1]. A tube sheet is included in the
model. '
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Fig. 7 Variation of a/lL as a function of crack
length under the inner pressure, 9.73MPa and the
residual stress of reference [1]. A tube sheet is
included in the model.
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Fig. 8 Variation of crack growth rate under the
inner pressure, 9.73MPa and the residual stress of
reference [1]. A tube sheet is included in the
model. ‘
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Fig. 9 Variation of crack growth rate under the
inner pressure, 9.73MPa and the residual stress of
reference [1]. A tube sheet is included in the
model.
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Fig. 10 Stress corrosion crack growth as a
function of time under the inner pressure, 9.73
MPa and the residual stress reference [1]. A tube
sheet is not included in the model.
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Fig. 11 Variation of a/t as a function of time
under the inner pressure, 9.73MP and the residual
stress of reference [1]. A tube sheet is not included
in the model. 4
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Fig. 12 Ratio of crack growth as a function of
crack length under the inner pressure, 9.73 MPa
and the residual stress of reference [1]. A tube
sheet is not included in the model.
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Fig. 13 Variation of crack growth rate under the
inner pressure, 9.73MPa and the residual stress of
reference [1]. A tube sheet is not included in the
model
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Fig. 14 Variation of crack growth rate under the
inner pressure, 9.73MPa and the residual stress of
reference {1]. A tube sheet is not included in the
model.
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