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Crack Growth Behavior in the Integrally Stiffened Plates (1)
— Numerical Evaluation of SIF

Rhee, Hwan-Woo*

ABSTRACT

Three dimensional finite element analysis was conducted to estimate the effect of shape parameters(plate
width and thickness) on the stress intensity factor for crack in the integrally stiffened plate. Analysis was
done for width ratios of 0.5, 0.75, 1.0, 1.5, 2.0, 2.5, and thickness ratios of 2, 3, 4, 6. Baged on these
results, an empirical equation of geometry factor is formulated as a function of crack length and thickness

ratio.
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Fig.1 CT type model with variable thickness.

Table.1l Specifications of variable thickness plates.
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Fig. 2 Three-dimensional mesh design for finite element
analysis.
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Fig. 5 Geometry factor £, of the variable thickness
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Fig. 9 Geometry factor F, of the variable thickness
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Table. 2 Comparison of 3-D finite element analysis
results and the values calculated from Eq.(5)

(w=1)

Fy(a,8) .

A A Error’
(t2/t) (a/W1) 3-D FEM Values of 9%

results Eq.(4)

0.60 0.901 0.924 285
0.70 0.873 0.879 068
2 0.80 0836 0819 -2.03
050 0.704 0.742 539
0.95 0634 0.697 9.93
060 0,843 0.850 557
0.70 0.801 0.825 29
3 080 0.747 0.739 -1.07
0.90 0.602 0.628 431
0.95 0.534 0.563 5.43
0.60 0.533 0870 444
0.70 0.762 0.793 406
4 0.80 0679 0.691 176
0.90 0.523 0560 7097
0.95 0444 0.483 878
0.60 0.792 0.846 681
0.70 0.704 0.755 724
6 Q.80 0.630 0.634 0.62
0.90 0.458 0.480 480
0.95 0371 0.388 458

* Error based on 3-D bnite element amalysis
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