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Study of Numerical Evaluation Method for Fatigue Strength of Welded Joints and Members
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In terms of maintenance, repair and reinforcement of existing welded steel structures, it is required to

evaluate the fatigue strength of welded joints and structural members with weld defects.

Fatigue

design guidelines specify that the fatigue strength of welded joints should be confirmed by fatigue tests
reflecting the actual situation. However, it is difficult to carry out such fatigue tests in most instances.
This paper proposes that the simple method to evaluate the fatigue strength of welded joints and
structural members with weld defects and fatigue cracks, using the ratio between the stress intensity
factor in the stress-strain field with a micro-crack of the joint that the fatigue strength is already known
and that of the joint that fatigue strength is unknown, and the validity of this method is verified.
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Fig. 1 Definition of structural hot-spot stress

Fig. 2 Evaluation models of effective notch stress
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Fig.5 Mesh division and analytical conditions
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Fig.6 Computations of K-value by extrapolation
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Table 1 Fatigue test results of welded joints

Specimen | No Stress range | Number of cycles , Location of
B | Ao (MPa) NF (x10%) breaking
1 100 36 1.29 Root zone
Tyoe A 2 60 230 1.43 Root zone
. 3 50 428 1.45 Root zone
4 60 1,000 —— | Non-breaking
Type B 5 80 33 1.00 Slit
6 50 141 1.01 Slit
500 ' l ! l |l T |‘ ' L) L] v vV VP vvvg
E i TJSSC-E 3 ! O:TypedA (Specimens)
<K T —F i"|lexpected root fracture
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B SRR A N | |prism shape)
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Fig.9 S-N curve (Fatigue strength diagram)

Fig.10 Fatigue fracture of welded joint
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