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A prediction model for extremely low cycle fatigue strength of welded materials
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We investigated the low cycle fatigue strength of welded materials under constant and variable
strain amplitude in extremely large strain region. The test results indicated that fatigue strength
of welded matenials, particularly heat-affected zone (HAZ), was much lower than that of plain
material. We then developed a model to predict the extremely low cycle fatigue strength of
welded materials. Fatigue life estimated by this model was well agreed with test results.
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_$$ 1 200 30 44.4 8.1
HoT 05 2 260 39 27.7 22.0
] fQ{{}- 3 260 39 27.3 22.3
T 4 260 39 20.0 30.4
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before the third pass, the first pass was removed by gouging
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Material

Chemical composition (%)
@ Si Mn P S

Base steel

0.16 0.47 145 0.012 0.004
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Tension test Hardness test
Material Z;ZIS(: g:g;ngagle Elongation Fracture  Yield stress
%) ductility  (MPa)
(MPa) (MPa)
Base metal (SM490A) 371 536 29.1 1.13 380
Weld deposit 432 549 1.14 420
HAZ 453 562 1.14 430
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