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Method for Calculating Nominal Structural Stress of Arc Welded Structure
—FE Model of Arc Welded Lap Joint—
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Recently, a development of the fatigue life prediction technology of the arc weld by CAE is demanded. In our laboratory, the
nominal structural stress (NSS) calculation method of the spot weld is studied in order to improve the fatigue life prediction
technology of the spot weld. This NSS calculation method was applied to the arc welded joints, it was shown that the nominal
structural stress was able to be obtained accurately by using the FE model which consists of the beam elements and the rigid
bar elements. In this study, using the arc welded FE model which consists of the shell elements, the technique that is able to be

obtained the nominal structural stress accurately is studied.
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Fig. 1 FE model consists of the beam elements and
the rigid bar elements using NSS calculation method
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(b) Three plates
Fig. 3 Arc welded lap joints
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Figure 4. FE model of arc weld
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(a) Strain distribution of Test bar which welded two plates
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(b) Strain distribution of Test bar which welded three plates
Figure 5. Strain distribution
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(a) Principal stress oy, on the circumference of arc-weld toe
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Figure 6. Stress distribution of Test bar which welded two plates
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(b) Stress oy, 04 790N the line of 8=360°
Figure 7. Stress distribution of Test bar which welded three plates

Table 1. Nominal structural stress of LAP joints

LAF joints Two plafes Three plates
ME3 Error Ns3 Error
FE randel [M¥IP4] [%s] [I¥IP4] [¥]
Base model 91.74 31.62
Bearn 104.2 12.42 32.14 0.52
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