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Abstract

It is well known that there exist two typical fatigue crack initiation locations in ship structures: one is
the weld toe and the other is the weld root where partial penetration weld is performed. In particular, it is
important for fillet weldments to avoid weld root cracking in order to prevent catastrophic failure
particularly in ship structures. Therefore detail considerations are required for cruciform joints with partial
penetration when there is a possibility of weld root crack initiation. For these reasons, fatigue tests on
welded joints were performed in this study. Concept of stress intensity factor(SIF) by means of fracture
mechanics is applied for predicting fatigue life of fillet welded joints.
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Table 1 Mechanical properties & chemical com-

positions
Y.S.(MPa) T.S.(MPa) Elong. (%)
405 537 30
(a) Mechanical properties
C Si Mn P S
0.14 0.37 1.35 0.018 0.007

(b) Chemical compositions
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Fig. 1 Dimension of crucifrom joints
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Fig. 2 Photographs of each Fatigue failure mode
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(a) Root crack propagation data
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(b) Toe crack propagation data
Fig. 3 Fatigue test data{crack propagation data)
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Fig. 4 Fatigue test result (Nf data)
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Element size : 0.25mm

Root crack model (a,/W=0.4)

Element size : 0.5mm

Element size : 1.0mm

Toe crack model (a/T,=0.2)

Fig. 5 Representative analyzed model for root /
toe crack propagation
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Table 2 Comparison for SIF form Factor

a/W | Fross Fiio Frio
0.2 ,

0.3 | 0.494 | 0.506 | 0.478 0.210
0.4 0534

05 | 0.573 | 0.576 | 0.555 0.244
0.6 ,

0.7 | 0.725 { 0.712 | 0.680 90 | 0.319

(a) Root crack propagation

a/Ty | Frozs | Fios | Frio 105 | Fiio

0.1 [1.224]1.2311.259

1] 0427

0.2 . 1215

0.3 | 1325 | 1.305 | 1.271 407 | 0.418

0.4

0.5 | 1.687 | 1.647 | 1.575 0.500

0.6

(b) Toe crack propagation
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