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Fatigue Testing and Fractography of Manual Butt Fusion Welding
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Abstract

In this study, the low-cycle fatigue properties and fractography for continuously welded areas have been
investigated. For this purpose, ASTM A633 steel grade D is welded by manual butt fusion welding. From
continued arc points as well as interrupted and re-established arc points, samples were prepared according to the
ASTM E466 standard for low cycle fatigue testing and fractography. According to the result, inappropriate
welding thermal cycles have resulted in the formation of a large grain ferrite and Widmanstatten ferrite at the
stopping and starting of the arc. At the stopping and starting of the arc due to the creation of large granular ferrite
structures, the inclination and porosity phenomenon has intensified, and the formation of Widmanstatten ferrite
has accelerated the growth of cracks. The results indicate decreased strength in these samples, while the stiffness
and tensile strength are more than continued arc samples.

Keywords: Arc Butt Fusion Welding, Fractography, Low-alloy steel, Stopping and starting of the Arc.
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