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A Study on the Fatigue Life Evaluation of Spot Welded Joints under
Tensile-Shear Loading
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K. Chung and H. Kim
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A%}, Holding Time(#*1A1%1), Heat Affected Zone(HAZ, | <%3%), Fatigue Damage
(7 iﬁ“—" Residual  Stress(%-8%), Equivalent Shear Stress(Z7Fd¢g#),
Maximum Shear Stress Range( i A -3 H9])

Abstract : The spot welding method has been used in the joining of structures, automotive body,
railway carriage, aircraft, household electric appliances, precision parts etc., because of brief working,
easy automation, available mass production, and convenience. In this paper, the effects of welding
conditions on the fatigue life and the prediction of fatigue life based on fracture mechanics theory of
spot welded joint were investigated. Fatigue tests were conducted with the tensile-shear specimens
welded in the various current using cold rolled steel sheets. Fatigue life of spot welded joint was
predicted and compared with experimental results. Using FEM(finite element method), we analysed
the distribution of stress and the condition of deformation on the environments of nugget.
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Table 1 Mechanical properties of base metal

. Ou Oy E Elongation
Material | (\1pa) | (MPa) | (GPa) | (%)
SPCC 3747 | 222.1 209 40

Table 2 Chemical compositions of base metal

(wt. %)
Material C Mn P S Al Fe
SPCC 0.04 | 0.25 | 0.01 [0.005| 0.05 | bal.

22 BT, o1F U u=z4Ay oy
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o wl&€2 1/100 mm 23 HWY oA Ay F

Table 3 Spot welding conditions and nugget diameter for tensile-shear specimen

Electrode Welding Welding Welding Holding Ave. nugget
Electrode . ) A .
tvpe diameter force current time time diameter

yp (mm) (kN) (kA) (cycle) (cycle) (mm)
2.94 13 15 10 4.35
2.94 14 15 10 460

CF 6
294 145 15 10 555
294 15 15 10 6.05
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Fig. 1 Configuration of tensile-shear specimen
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Fig. 3 Load versus displacement of static
tensile-shear test for each welding
current
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