Quasi Static Fatigue Analysis of Spot Welding Component
considering Change of Stiffness
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Spot welding is automation of assembly process, without increasing the vehicle weight and
economy, there is a fuel economy improvement of motor vehicles and to widely used in the automotive
industry. But By irregular load from the road surface while at the vehicle is running, stress concentration
occurs in the weld point, fatigue failure occurs frequently. Considering change of stiffness is the essential
fatigue life of the evaluation spot weld. In this paper, by performing a linear static analysis was to
understand the vulnerable part. Acquire to the fatigue properties of the spot weld, take the load history of
the three levels in the time domain, was performed by setting as a condition of quasi-static fatigue analysis.
and Fatigue life prediction method of the spot weld was by applying the method according to the fatigue
damage accumulation and the conventional method was compared analyzed with the results shown.
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[Fig. 1] Base specimen of tensile test

[Table 2] Spot welding condition

nugget
diameter
(mm)

677

current | pressure tip
(kA) (kgf) dressing

passed - 150
product 98 350 holding/1
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[Fig. 2] Spot welding of specimen
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[Fig. 3] Hydraulic testing machine
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[Fig. 5] Base specimen of ¢ — g curves

[Table 3] Base specimen of tensile test mean results

Elastic | Stress at Yield | Tensile | Break
specimen | modulus | (Offset 0.2 %) | stress Stain
(GPa) (MPa) (MPa) (%)
1.3mm 185.7 203.1 337.1 42.6
1.4mm 195.3 332.7 592.1 2715
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[Fig. 6] 2 — N curves for spot weld specimen
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[Fig. 7] Spot weld specimen for S—N curve
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[Fig. 8] Position of component spot weld
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(c) Spot welded 4EA
[Fig. 9] Static analysis results

(d) Spot welded 3EA
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(a) Spot welded 6EA

(c) Spot welded 4EA
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(b) Spot welded 5EA

‘

| E

(d) Spot welded 3EA

[Fig. 10] Contour of qua—si static fatigue results

[Table 5] Qua—si static fatigue analysis results

Traditional
method of Proposed
K . method of
Quasi static . .
. Quasi static
fatigue . .
. fatigue analysis
analysis
Failure Life
position
0.05 PSD 2 250x10" 250x107
of load 1 2.17x10° 2.68x10"
history 3 547x10% 767x10"
0.08 PSD 2 1.89x10° 1.89x10”
of load 1 1.77x10°P 2.06x10°
history 3 387x10° 5.74x10°
0.11 PSD 2 3.61x104_ 361x10"
of load 1 337x10° 3.83><1Q4
history 3 9.73x10" 1.37x10°
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