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Fatigue Life Prediction of Spot Welds under Tensile-Bending Load

Y. B. Lee(Hong-ik Univ.), J. H. Cho* - C. S. Chung(Graduate school, Hong-ik Univ.)
and H. E. Cho(Kia Motors)
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Abstract
Spot welding has been used in the sheet metal joining processes because of its high productivity
and convenience. In this study, predicting methods of fatigue life of spot welded joint have been
studied. Fatigue life of coach-peel spot welded joint was influenced by tail effect. Fatigue life

was estimated by stress index parameter considering multiaxial stresses and tail effect. Fatigue
tests were conducted with the coach-peel specimens using SPCC.
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Table 1. Mechanical properties of the base metal

Material Ou oy E Elongation
ena

(MPa) | (MPa) | (GPa) | (%)
SPCC | 374.7 | 222.1 [2.09%10°] 40

Table 2. Chemical compositions of the base metal

Wt. %)
Material C Mn P Al
SPCC 0.04 0.25 0.01 : 0.005
Table 3. Conditions for spot welding
Thickness| Current | Force Time
{mm) (kA) (kef) (cycle)
1 10 250 12
2.3 12 330 18
oW
‘ C unit : mm
L
|
— =— =]
—l—t
L type
oo
E—% l
——let
H type
t(mm) | w(mm) |L(mm)| D(mm) | e(mm)
1 30 100 6.29 15.14
23 40 125 732 20.26

Fig. 2 Configuration of coach-peel specimen

(o) (b)
Fig. 3 Change in geometry after initial loading
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Fig. 4 Applied load vs. vertical displacement
and effective load eccentricity(t=1mm)
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Fig. 5 Applied load vs. vertical displacement
and effective load eccentricity(t=2.3mm)
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Fig. 7 Stress range vs. total life
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Fig. 8 Modified stress index parameter vs.
life
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