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A Study of Fatigue Life Prediction for Automotive Spot Weldment
using Local Strain Approach
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Abstract

The fatigue crack initiation life is studied on automotive spot weldment made from cold rolled
carbon steel(SPC) sheet by using DCPDM and local strain approach. It can be found that the fatigue

crack initiation behavior in spot weldment can be definitely

detected by DCPDM system. The local

stresses and strains are estimated by elastic-plastic FEM analysis and the alternative approximate
method based on Neuber's rule were applied to predict the fatigue life of spot weldment. A satisfactory
correlation between the predicted life and experimental life can be found in spot weldment within a

factor of 4.
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Table 1 The chemical compositions and mecha-
nical properties of base metals.

(a) Chemical composition. (Fe bal.)

C Si Mn P S Ni Al

0.043 1 0,019 | 0.424 | 0.079 | 0.007 | 0.026 | 0.047

(b) Mechanical properties.

Tensile . Young's .

El y
Strength °’(‘§a)"°“ modulus l::t‘lis(‘i“:
(MPa) > (GPa)
296.84 56 194 03

Table 2 The welding conditions used in this

study.
Welding Electrode Sq?‘em ngdmg Holding
current force(kg) time time ime
(kA) & (cvcle) | (cycle)
8 250 30 15 10
—
T 1
|
~.C
w - - - -

T

= —<— !
—

L : 100mm C : Spot welding center
T : 1.0mm (Thickness)
W : 30mm

Fig. 1 The schematic diagram and dimensions
of fatigue test specimen.
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Fig. 2 Schematic diagram of fatigue test
equipment and DCPDM system.
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Fig. 3 DC potential drop curves with applied
load in spot weldment welded in 8kA.
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Fig. 4 Fatigue crack initiation behaviors in
spot weldment.
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Fig. 5 The relationship between AP and
number of cycles to failure.

Table 3 The fatigue properties of SPC sheet.
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Table 4 Local stress and local strain obtained by
using Neuber's rule.

0.0012 | 000053 | 1785 | 768

X 00018 | 000069 | 2014 | 705
490 0.0036 | 000116 | 2304 | 542
653 0.0058 | 0.00181 | 2492 | 479
_ 980 | 00119 | 000355 | 2754 | 450

Table 5 Local stress and local strain obtained
by using elastic-plastic FEM analysis.

. 0.00097 | 0. 5 | 757
327 1000128 | 000063 | 2439 | 1211
490 | 0.00205 | 0.00094 | 3507 | 1684
653 | 000317 | 000127 | 4315 | 189.9
98.0 | 0.00657 | 0.00201 | 5511 | 1384

(a) Finite element model.

(b) Deformed shape.

Fig. 6 The finite element model and deformed
shape of spot welded specimen.
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based on Neuber's rule versus experi-
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