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Analysis of Stress Intensity Factor for the Cracked Plate
Reinforced with a Sheet by Seam Welding
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Abstract

The stress intensity factor has been calculated theoretically for the cracked plate subjected to
remote normal stress and reinforced with a sheet by symmetric seam welding. The singular
integral equation was derived based on displacement compatibility condition between the cracked
sheet and the reinforcement plate, and solved by means of Erdogan and Gupta's method. The
results from the derived equation for stress intensity factor were compared with FEM solutions
and seems to be reasonable. The reinforcement effect gets better as welding line is closer to the
crack and the stiffness ratio of the cracked plate and the reinforcement sheet becomes larger.
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Fig. 1 The cracked plate reinforced with a sheet by
seam welding.
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Fig. 2 Free body diagram of the reinforced cracked
plate.
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E 1 Comparison in dimensionless stress intensity factors between the present solution and the FEM analysis.

y=0.1 ¥Y=0.5 y=10 y=220
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present FEM present FEM present FEM present FEM
0.5 0.753 0.787 0.384 0. 411 0.234 0.254 0.123 0.137
1.0 0. 833 0. 845 0. 491 0.512 0.316 0. 335 0.171 0.188
2.0 0. 876 0. 885 0.576 0.592 0. 392 0.412 0.223 0. 243
5.0 0. 896 0.903 0.622 0.637 0. 439 0. 453 0. 258 0. 280
10.0 0.899 0. 907 0.631 0.642 0. 447 0. 462 0. 265 0. 285
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Fig. 3 Demensionless stress intensity factors as a
function of seam welding location.

PFig. 4 Demensionless stress intensity factors as a
function of stiffness ratio.
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