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A study on the fatigue life and the change of the strain during the fatigue
fracture on the fillet welded specimens of SM490A
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Abstract

This study investigates the fatigue lives of SM490A material(base metal) specimens and fillet weld specimens, which
are made same material and weld method for the railway vehicle. These fatigue lives have a difference, the fatigue
lives of weld specimen are shorter than those of base metal. We measured the strains on the weld positions of the
specimens during the fatigue test for investigation of crack initiation and crack growth. In these result, we could find
the information of the crack initiation position on weld bead and the history of crack growth. Also we knew that the
fatigue crack initiation cycles and the changes of the strain which were affected the fractured surface roughness and

morphology.
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Table 1. Mechanical properties of SM490A steel
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Fig. 1. Profile measurement points
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Table 2. Weld and heat treatment spec
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Fig. 2. S-N curve of base metal & weld spec. (axial)
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Fig. 3. S-N curve of weld spec. (axial v.s. bending)
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Fig. 4. S-N curve of base metal & weld spec. (bending)
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Fig. 5. Ave. strains of weld positions on TNO2 spec.
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Fig. 6. Ave. strains of weld positions on TN98 spec.
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Fig. 7. Crack profiles of specimen(TN02 & TNO8)

Table 3. Weld baed radius

TNO2 TN98
position Radius(mm) position Radius(mm)
1 0.275 1 0.235
2 2.220 2 2.308
3 0.418 3 0.081
4 1.130 4 3.103
5 0.139 5 0.020
6 0.912 6 1.335
7 0.101 7 0.029
8 1.503 8 1.134
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Table 4, rms roughness of crack profiles

TNO2 TNO8
position 5 7 position 5 7
rms 1.3949 | 1.6042 ms 1.3489 | 13682
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