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Fatigue Test and Anlaysis of Multi-point Spot Welded Joints
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Abstract
In real structure, multi-point spot welded joints are more frequently used than a single-point spot
welded joint. Most researches, however, have been focused to a single-point spot welded joint until
now. In this paper, the fatigue behavior of multi-point spot welded joints are investigated both
experimentally and analytically using the finite elements. The local strain approach is used rather than
the stress intensity factor approach to estimate the fatigue life since the former is quite simple and
straightforward. It is found that the fatigue behavior of multi-point spot welded joints is different from
that of single-point spot welded joints. The local strain approach is still applicable to multi-point spot
welded joints.
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Fig. 1 Configuration of multi-spot specimens
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Fig. 2 Results of static tensile tests
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Fig. 3 Results of fatigue test
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Fig. 4 Plot of fatigue life vs. relative max
cyclic load
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Fig. 5 Contour of max principal stresses at
load = 98 N (Al sheet 1 & 2)
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Fig. 6 Contour of max principal stresses at
load = 98 N (Al sheet2 only)
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Fig. 8 Distribution of maximum principal
stresses at load = 98 N



Table 1 Principal strains near the weld
nugget at load = 98 N

01 0y I \51 [&1cay
Al 2940 0.822 0.000131 1.000
A2 2.465 0.700 | 0.000115 0.837
Bl | 2520 0.734 | 0.000117 0.854
B2 2.194 0.632 | 0.000102 0.744
Cl 1.586 0.447 1 0.000074 0.539
Dl 1.374 0.397 | 0.000064 0.466
D2 1.189 0.341 | _0.000055 1 0.404
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Fig. 9 Plot of fatigue life vs. max cyclic
strain
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Fig. 10 Difference in locations of fatigue crack
creation and growth
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Fig. 11 Monitoring surface strains(B2)
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Fig. 12 Variation of surface strains
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