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Improving the Fatigue Limit of Spot-Welded Tensile Shear Joints Using High-tensile Steel Sheets as the Base Material
- Effect of base material strength —
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This study experimentally investigated the improvement in fatigue limit due to single overload loading for spot-welded tensile
shear joints using two types of high-tensile steel sheetes with different base material strengths (590 MPa and 980 MPa grades), and
examined the influence of base material strength. Applying a single overload load AL; improves the fatigue limit, causing it to
asymptotically approach a certain value. For AL; up to 3.04 kN, no significant difference in fatigue limit was observed between
590 MPa and 980 MPa grades. The higher fatigue limit of the 980 grades compared to the 590 grades is due to a higher load
threshold L.
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Fig. 2 Load method for single overload fatigue testing
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Fig. 4 Overload range4L; and fatigue limit AL, r.
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Fig. 6 Load threshold L and low load range AL,

. 4.0

£ Q

5 3.0

S Ny

D

2 20 I NA

S — Without overload o)

g O AL,=6.00kN S

% 1.0 | [J au=s.00kn E\ HHH
% /\ AL,=3.04kN (590MPa) %
£ 00 ———

w 108 104 105 106 107

Number of cycles to failure N; [cycles]
Fig. 7 Fatigue life of 980 MPa-class steel spot welded joints
subjected to a single overload of 6.00 kN organized by
effective load range
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Fig. 8 Fatigue limit diagram
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