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Abstract : In this study, for the evaluation of the static and fatigue joining strength of the joint, the geometry of the cross-tension
specimen was adopted. The specimens were produced with optimal joining force and fatigue life of the clinch joint specimens was
evaluated. The material selected for use in this study was cold rolled mild steel (SPCC) with a thickness of 0.8 mm. The maximum
tensile load was 708 N for the specimen with single point. The fatigue endurance limit (=42.6 N) per point approached to 6% of the
maximum tensile strength at a load ratio of 0.1, suggesting that the joints are vulnerable to cross-tension loading during fatigue.
Compared to equivalent stress and maximum principal stress, the SWT fatigue parameter and equivalent strain can properly predict the
current experimental fatigue life. The SWT parameter can be expressed as SW7'=2497.5N; %2,
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Fig. 1. Configuration of the cross—tension specimen,
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Fig. 2. Tensile and fatigue testing grips with the cross—tension
specimen
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Table 1. Summarized fatigue testing results,
(I: interface fracture, P: pull—out fracture)
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02

Max. P (N) Nf Failure Type
1960 4,291 21+2P
1764 14,036 21+2P
1470 20,132 3I+1P
1274 33,859 21+2P
1176 26,127 31+1P
980 34,565 3I+1P
882 61,468 31+1P
784 132,518 41
588 306,849 31+1P
539 147,386 41
490 453,788 41
392 1,012,685 Non
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Fig. 8. Fatigue fractured cross—section of the cross—tension
specimen under an applied load amplitude of 1764 N .
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