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Effect of stress ratio on fatigue strength and thickness effect of welded joint
improved by HFMI
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Even if there are differences of joint type, plate thickness, and stress
ratio, it had confirmed that the experimental results are unified by equivalent stress which is
evaluated by the modified MIL-HDBK-5 method. It means that even if the stress ratio is -0.3,
improvement of the fatigue strength and the thickness effect is evaluated with the equivalent stress

such as in the case of stress ratio is 0.05.
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Table 1 Mechanical properties. Table 2 Chemical compositions (%).
Plate vield Tensile Elongation Plate :
thickness, t stress strength (%) thickness, t S Mn S
" (MPa) (MPa) '
10 mm 390 537 24 10 mm 0.11 025 134 0.017 0.002
22 mm 397 538 27 22 mm 0.13 022 1.27 0.019 0.006
40 mm 381 568 29 40 mm 0.14 026 149 0.014 0.002
50 mm 339 552 34 50 mm 015 024 13 0.016 0.004
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Fig. 1 Size and shape of cruciform Joint (Unit: mm).
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Fig. 2 Size and shape of specimens for fatigue test.
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Fig. 3 Size and shape of specimens for measuring residual stress.
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Fig. 5. Example of fracture surface and
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Fig. 7 Relation between nominal stress range and number of  Fig. 8 Relation between nominal stress range and number of

cyclesto crack initiation. cyclesto failure.
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