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Estimation of Fatigue Crack Propagation Life for Weldments by using Mk-factor
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ABSTRACT Failure mechanisms of weldments under fatigue loads are interpreted that multiple
collinear surface cracks initiating along weld toe propagate under the mutual interaction and
coalescence of adjacent two cracks. To estimate fatigue crack propagation life for these weldments,
the stress intensity factors of the multiple surface cracks have to be calculated which are
influenced strongly by the geometrical complexity of weld toes and attachments. The Mk-factors

derived by a parametric study can be introduced for the effective calculation of the stress
intensity factors taking into account the geometrical complexity. The fatigue life was estimated by
using the Mk-factors and the method considering the propagation mechanisms of the multiple

surface cracks. The estimated values showed a good agreement with the measured fatigue life

experimentally.
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(a) Non-load carrying cruciform joint

— Mo-\rbﬁ §

T 1

& & "

¢ Clds 44

b ¢ 91
Sal 60, ‘nl 350 [EDLSO 5S4

(b) Cover plate joint
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(¢) Longitudinal stiffener joint
Fig. 1 Configuration of specimens
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(b) At crack end
Fig. 2 Comparison of Mk-factors of welded joints
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Table 1 Fitting coefficients of Mk-equation for welded joints
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Fitting Cruciform Cover plate Longitudinal stiffener
Coeft. Crack end Deepest point Crack end Deepest point Crack end Deepest point

A 41604 2.0613 49882 2.5226 49652 24706

B 2.3039 0.0917 2.6852 0.1405 31692 0.1839

c 51875 1.3577 50231 1.7642 6.0617 0.4521

D 14521 2.8483 1.42% 1.333% 1.3840 1.3757

E 271.3836 490783 28820 185551 21.8889 25,7221

F 72.3167 60.0267 71.1845 51.9361 60.1812 629703

G 45.18% 48392 49,098 5.2475 20.2539 10.9013
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Fig. 4 Cormrparison of crack propagation life for cruciform
joint
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