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Abstract

This industrial research project described degradation of austenitic stainless steel pipe grade AISI310,
which was investigated after having been in service for nearly 1 month. It failed by internal
carburization, scale spallation, and degradation of microstructure. The investigation included onsite
investigation, visual inspection, optical microscopy, scanning electron microscopy (SEM), energy
dispersive spectroscopy (EDS), X-ray fluorescence (XRF), X-ray diffraction (XRD), and hardness
analysis. Analysis revealed that spalling only found in internal surface of the pipe was caused by
overheating of the pipes and exposure with the reducing/carburizing gas because of inappropriate
burning of burner tip section or improper material used. Significant growth of precipitates of carbide
was observed in the failed zones which results in the drastic reduction of material ductility. It is
necessary to check the pipe temperature periodically in critical positions and one should ensure that
the temperature is less than the design temperature. Material selection is proposed as the choice for

improvement.

Keywords: Stainless Steel / Carburization / Oxidation / Burner Pipe / High Temperature
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oI 2 2.92 2.68 2.69 2.71 2.72 2.74
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