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Fatigue Strength Evaluation of SPCC Cross-Tension Spot Weld Joints
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Abstract : In this study, SPCC cross-tension type specimens produced under various spot welding conditions were
tensile and fatigue tested. Decrease of 2 kA in normal current condition of 10 kA caused a large amount of reduction
in both static joining strength and fatigue life. And 2 kA increase resulted in increase of static joining strength and
an increase in low cycle regime but a decrease in high cycle regime, revealing the fact that fatigue strength rather
than static joining strength would be a major factor during design process in view of the body endurance. As a results
of estimating the fatigue lifetimes of various types of spot weld specimens. equivalent stress intensity factor is the
proper parameter for predicting the lifetimes of various types of specimens. which can be expressed as AKeq(N/mm"S)
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Table 1. Chemical compositions of SPCCwt. %)
Material C Mn P S Al Fe

SPCC 0.04 0.25 0.01 0.005 0.05 bal.

Table 2. Mechanical properties of base metal for the spot
welded cross—tension specimen

oy Oy E &f
(N/mm?) (N/mm®) (N/mm?) (%)
SPCC 374.7 021 2.1x105 40
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Fig. 1. Configuration and dimensions of a cross tension spe-
cimen{c = 150mm, A =50mm).
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Fig. 2. Schematic diagram of spot welding system.
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Fig. 3. Sequence of spot welding.
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Fig. 4. Testing apparatus for tensile and fatigue experiments.
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Fig. 5. Relationship between load and displacement for various
types of cross—tension specimens.
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Table 3. Results of tensile test for various types of specimens
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Table 4. Results of stress based fatigue test for the cross-
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Fig. 6. Load amplitude against fatigue life for the cross-tension
specimens with different types of specimens.
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Fig. 7. Fatigue life as a function of equivalent stress intensity
factor range for the cross—tension specimens with diffe-
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