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Fatigue Design of Spot Welded Lap Joint Considered Residual Stress

Ilseon Sohn, Dongho Bae, Jungkyun Hong and Bumno Lee

Key Words: Spot Welding(*d-&7), IB(In-plane Bending) Type Specimen(BW T &3 A1), Fatigue
Strength(¥) 27 &), Welding Residual Stress(&7 %7-5-%), Nonlinear Finite Element

Analysis(¥] 8 8]4]), X-ray Diffraction Method(X4 32%)
&), Fatigue Limit(¥] Z3%)

Stress(F tf -5

Maximum Principal

Abstract

Because welding residual stress is formidable result in electric resistance spot welding process, and it
detrimentally affect to fatigue crack initiation and growth at nugget edge of spot welded lap joints, it
should be considered in fatigue analysis. Thus, accurate prediction of residual stress is very important.
In this study, nonlinear finite element analysis on welding residual stress generated in process of the
spot welding was conducted, and their results were compared with experimental data measured by
X-ray diffraction method. By using their results, the maximum principal stress considered welding
residual stress at nugget edge of the spot welded lap joint subjected to tension-shear load was
calculated 'by superposition method. And, the JP— N; relations obtained through fatigue tests on the
IB-type spot welded lap joints was systematically rearranged with the maximum principal stress
considered welding residual stress. From the results, it was found th2at fatigue strength of the IB-type
spot welded lap joints could be systematically and more reasonably rearranged by the maximum
principal stress (0 jpax_ss ) considered welding residual stress at nugget edge of the spot welding

point.
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(a) Ilustration of spot welding

Pressing Force

Generation of Residual Stress

(b) Process by resistance spot welding
Fig. 1 Illustration of spot welding principal and
process of welding residual stress generation
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(a) Axial view without electrode
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(b) Cross section view at nugget area
Fig. 2 Non-linear analysis model for spot welding
residual stress
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Fig. 4 Estimated instantaneous spot welding
temperature at the complete of weld""
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Fig. 6 Residual stress distribution at spot welding
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Fig. 7 3-dimensional FEM model of IB type spotwelded
lap joint
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Table 1 Chemical composition of specimen (Wt, %)

C|Si|Mn| P S I Ni | Al { Fe

SPCC | 0.12 { 0.01 | 0.012 | 0.015 | 0.007 [ 0.025 | 0.045 | Rem.

Table 2 Mechanical Properties of Specimen

Tensile Yield Elongation
Strength Strength %)
(MPa) (MPa)
SPCC 307.0 168.4 47

Table 3 Welding Condition of Specimen

Electrode Welding Welding
Force Current Time
) @O (Cycle)
Welding
. 1962 N 8.3 k4 15 Cycles
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2 gol AleH 3 9 WieaAZFB(SPCC)oln,

stetA QEat 714 dd-& Tables 1, 29 2
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