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Abstract

The factor affecting on the fatigue strength of spot welded specimen have been studied. To analyze
and predict crack initiation position and propagation directions on the spot welded area are very
important for strength design of the automobile body structure. In fact, there are a various of loads in
running automobile but, it is impossible to replay like an actual conditions in the laboratory. So, in
this study tensile-shear type and in-plane bending type specimens were used in fatigue test and
includes an analysis of fatigue crack initiation position and propagation directions about each
specimens.

The results obtained in the present study are summarized as follows:

1. In tensile-shear type fatigue test, the region of fatigue crack initiation position was affected by
out-of-plane bending deformation due to bending angle.

2. In in-plane bending type fatigue test, the behavior of fatigue crack initiation position and
propagation derections due to angle between upper plate and lower plate was dominated by magnitude
of in-plane bending moment. (Received October 29, 2000)
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Table 1 Chemical properties of base metal [wt%)

C Mn P S Al Fe

0.004 0.43 0.072 0.007 0.029 Bal.

Table 2 Mechanical properties of base metal

Yield Tensile Young's Eloneation Strain
strength | strength | modulus [5/] o hardening
(kg/mm? | (kg/mm’] | (kg/mm®] ¢ exponent

24.8 36.8 20,000 38.3 0.24
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Fig. 1 Specimen geometry for TS type fatigue test
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Fig. 4 Definition of fatigue crack length and fatigue
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0.2mm final displacement
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Table 4 Applied load for each specimen

Angle of specimen 30° 60 90°
Tengile-shear load, .
P (kN 1.7 1.7 1.7
Distance betfaveen .nugget 1964 | 5479 | 8157
center and tensile axis, 1 (mm)
In-plane bending moment, Mib 3339 | 9314 | 138.67
[kN : mm]
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Table 5 Fatigue failure life as angle of specimen

(applied load : 1.7kN]
Angle of specimen 30 60° 90
Fatigue failure life | | 407 000 | 653,000 | 417,000
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Table 6 Relation of in-plane bending moment and
fatigue failure life

Angle of specimen 30° 60" 90°
In—plane bending moment, .
Mib (kN - mm} 33.39 93.14 138.67
Ratio 1.00 2.79 4.15
Fatigue failure life 1y 507 000/ 653,000 | 417.000
(eycle)
Ratio 1.00 0.64 0.41
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