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Effect of Sheet thickness on Fatigue Strength of Spot-Welded Joint under Torsion
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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. Fracture mode is the shear fracture in t > 0.188d

depending on the sheet thickness t and the diameter d of a nugget.
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Fig.1 Spot-welded joints under torsional shear

for fatigue testing
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Fig.2 Jig used for fatigue testing
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Fig.3 Load range-number of cycle to failure

Table.1 Fatigue fracture mode

Nugget diamater d [mm]
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08 A Q@ Q @:piug

timm]| 10 ] Q@ 0] A\ : Partly Plug
12 . A . . : Shear

(a)Plug fracture (b)Partly plug fracture (c)Shear fracture
Fig.4 Shapes of fatigue fracture in and around the nugget
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Fig.5 Distinction of fracture mode
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Table.2 Sensitivity of each Sheet thickness

and Diameter of nugget

timm] | dmm] | S, [ Sqll | S¢+0554[] S’/<St[;?'55") O'SS"/(f%O'SS")

40 ~1.00 206 203 492 508

08 60 101 165 184 550 450
80 -1.00 153 176 56.7 433

40 0.92 207 -1.95 471 529

10 60 102 164 184 554 446
80 -1.00 157 179 56.0 440

40 0.95 207 -1.99 478 522

12 60 -1.03 -1.65 -1.85 556 444
80 091 158 170 535 165

Average 098 176 -1.86 529 471
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Fig.6 Nominal structural stress-Nunber of cycle to fracture
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