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Fatigue Life of Spot-Welded Joint under Two Steps Variable Amplitude Load
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In this study, a two steps variable amplitude load fatigue test was carried out on peeling test specimens using a mild steel sheet
(SPCE) with a thickness t = 1.6 [mm)]. In the fatigue testing, the amplitude number of the higher load was fixed at 100 [cycle], and that
ofthe lower load was changed. As a result, it was found that the fatigue life increased as the amplitude number of lower load increased.
It was presumed that this is caused by generating the large plastic zone due to peak load. The plastic zone was verified by the hardness
testing and the size was theoretically calculated based on linear fracture mechanics. The specimen loaded with a peak load had the
higher values of hardness in the vicinity of the crack compared with the unloaded specimen. Moreover, theoretically calculated size of

the plastic zone is large enough to exceed the sheet thickness.
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Fig.1 Fatigue test specimen
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Fig.2 Variable amplitude load fatigue test results (SPCE)
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Fig.3 Single peak over load fatigue test results
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Fig.4 Distributions of Vickers hardness (SPCE)
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(a) Constant amplitude load
Fig.5 Fatigue crack appeared after N=500,000 [cycle] (SPCE)

(b) Single peak overload
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(a) Constant amplitude load
Fig.6 Fatigue crack appeared after N=300,000 [cycle] (SPFC590)

(b) Single peak overload
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Fig.7 The size of the plastic zone
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