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Fatigue life assessment of spot welds under torsion
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In this study, the fatigue life evaluation method of spot welding mainly subjected to torsional moment was examined. The
fatigue tests for tensile shear specimens which were spot-welded at the eccentric locations from the load line were carried
out . The von Mises stress was able to evaluate the fatigue life of all eccentric spot welded specimen. If the amount of
eccentricity is smaller than 15 mm, the nominal structural stress also could evaluate the fatigue life.
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Figure 2. Specimen attached to the testlng machine
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Figure 4. Fatigue cracks occurred
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Table 1. Mises stresses and nominal structural stress calculated

e[ | ons [MPal | oyyes [MPa] | 15 | OV N ratio

ratio ratio Opns OMises
0 30.8 27.4 1.00 1.00 1.00 1.00
5 31.6 28.3 1.03 1.03 0.876 0.840
10 33.9 31.2 1.10 1.14 0.611 0.507
11 34.3 31.8 1.12 1.16 0.568 0.460
12 35.0 32.6 1.14 1.19 0.518 0.407
15 36.9 35.2 1.20 1.29 0.390 0.272
20 42.3 41.6 1.37 1.52 0.193 0.115
25 45.5 46.4 1.48 1.70 0.132 0.065
30 51.8 53.9 1.68 1.97 0.067 0.030

Table 2. Components of general loads applied to the spot weld
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e [mm] Fx[N] Fy [N] Fz[N] [Mx[Nmm]|My [Nmm]| Mz [Nmm]
0 -100 0.00 -0.71 0.00 67.9 -0.04
5 -100 -3.11 -0.71 -3.29 67.9 204
10 -100 -6.14 -0.71 -6.54 67.8 417
11 -100 -6.84 -0.71 -7.23 67.7 450
12 -100 -7.46 -0.71 -7.88 67.7 491
15 -100 -9.32 -0.71 -9.84 67.6 615
20 -100 -12.4 -0.71 -13.06 67.3 822
25 -100 -15.4 -0.70 -16.22 66.9 1033
30 -100 -18.5 -0.70 -19.23 66.4 1245
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Figure. 5 S-N curves rearranged using nominal structural
stress and Mises stress
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Figure. 6 Fatigue strength at 100000 cycle



