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Influence of Weld Oxides on Ductility and Fracture Toughness of Electric Resistance Welded Joint

Tetsuya Tacawa, Syuuhei Y amamoro and Takashi Mivata

Synopsis

: Influence of the weld oxides on the ductility and fracture toughness of the electric resistance welded joint of steel pipe

was investigated. Experiments were performed for round bar tensile tests and three point bend COD test. With the
increase of the oxides zone area which was defined by fracture appearance, the ductility in the smooth and the notched
bar specimens, and the fracture toughness were gradually decreased. Fractographic examination showed a good
correlation between the stretched zone depth in COD specimen and the dimple size at the oxides zone. Finally, the
validity of engineering evaluation method for the weld oxides was discussed.
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Table 1. Chemical composition of steel tested
(mass%).

C Si Mn P S Al Nb v Ti
0.05 0.19 1.35 0.009 0.001 0.034 0.03 0.02 0.02

Table 2. Mechanical properties of steel tested.

Yield strength (MPa) Tensile strength (MPa)  Elongation (%)

406 572 27
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Fig. 1. Specimens, dimensions are in mm.
(a)Smooth round bar tensile specimen.
(b)ImmR notched round bar tensile specimen.
(c)Three point bend COD test specimen.
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Fig. 2. Fracture morphology of Charpy impact spec-
imen and definition of weld oxide zone area.
(a)Area fraction of oxide zone: 209%
(b)Area fraction of oxide zone: 50%

Fig. 3. Fracture morphology of COD test specimen.
(a)Area fraction of oxide zone defined in Charpy impact
specimen : 20%

(b)Area fraction of oxide zone defined in Charpy impact
specimen : 509%
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Fig. 4. SEM fractographs of weld oxide zone in COD specimen.
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Fig. 5. Results of tensile tests.
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Fig. 6. SEM fractographs of smooth round bar specimen.

(a)Area fraction of oxide zone defined in Charpy impact specimen : 09
(b)Area fraction of oxide zone defined in Charpy impact specimen : 20%
(c)Area fraction of oxide zone defined in Charpy impact specimen : 50%
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7. Variation of critical COD with area fraction
of oxide zone defined in Charpy impact spec-
men.
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