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Effect of Sheet thickness on Fatigue Strength of Spot-Welded Joint under Torsion
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Ryota Ishida!, Takanori Mita®, Toru Kurihara?, Noburu Tomioka®, Akihumi Okabe®

In this paper, the influence of plate thickness on fatigue strength of spot welded joints subjected to torsion was investigated.
A sensitivity analysis for the torsional shear joints gave a quantitative variation of nugget diameter and sheet thickness on
fatigue strength of the joint with 5+t nugget diameter. In addition, we have attempted to validate the results of sensitivity
analysis by conducting fatigue testing. In addition, the crack is a failure mode different depending on where that occurs.

Therefore, to be considered by FEA.
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Tablel Sensitivity of each Sheet thickness and Diameter of nugget

t d St/(St+0.55d) | Sd/(St+0.55d)
] | ] St Sd St+0.55d %1 %1
1.0 5 -1.00 -1.91 -1.96 51.2 48.8
1.0 6 -1.00 -1.86 -1.93 51.8 48.2
1.0 7 -1.00 -1.83 -1.92 52.2 47.8
1.0 8 -1.00 -1.74 -1.87 53.5 46.5
12 5 -1.00 -1.90 -1.95 513 48.7
1.2 6 -1.00 -1.84 -1.92 52.1 47.9
1.2 7 -1.00 -1.79 -1.90 52.8 47.2
1.2 8 -1.00 -1.65 -1.83 54.8 45.2
1.6 5 -1.00 -1.91 -1.96 51.2 48.8
1.6 6 -1.00 -1.84 -1.92 52.1 47.9
1.6 74 -1.00 1.77 -1.89 53.1 46.9
1.6 8 -1.00 -1.64 -1.82 54.9 45.1
Average -1.00 -1.81 -1.91 525 47.5
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Fig.1 Spot-welded joints under torsional shear for fatigue testing
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(a) Plug fracture
Fig.3 Shapes of fatigue fracture in and around the nugget

(b) Partly Plug fracture (c) Shear fracture

Table2 Fatigue fracture mode

Nugget diameter d [mm
4 6 8
1.0 = Q@ Q@ @ :Plug
t[mm]| 1.2 = A /\ | ArPartlyPlag
1.6 = = ] [ :Shear
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Fig.4 FE Analysis model
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Fig.5 Mises stress contours on the cross-section through the
center of nuggt by FEA (t=1.0mm, d=6)

Table3 Ratio of shearing stresses on side of nugget and interface

Tside/Tinterface
Nuget diameter d [mm]
2 4 6 8 10

1.0 0.745 1.06 1.05 1.05 1.08
tfmm]| 1.2 0.815 1.05 0.965 1.03 0.986
1.6 0.366 0.455 0.521 0.483 0.515
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