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Investigating the Effect of Aluminide Coating Applied by Out-of-
Pack Cementation Method on the High-Temperature Creep
Behavior of HP Steel Used in Cracking Tubes

Hoda Pourmohammad, Abbas Bahrami, Abdoulmajid Eslami, Ali Nazemi Harandi
Department of Materials Engineering. Isfahan University of Technology, Isfahan, Irtan
(Received 24 May 2021, accepted 18 June 2021)

Abstract

HP austenitic steels are widely used to produce cracking tubes due to their oxidation resistance, thermal stability
and high-temperature creep resistance. Operating life of these cracking tubes is usually less than their design
life, which is one of the most important problems of industrial units. Aluminizing has also been used in recent
years to protect superalloys and steels in oxidizing and corrosive environments. Among the various aluminizing
methods, out-of-pack cementation is ideal due to its uniformity of thickness and low cost. In this study, creep
samples were first prepared according to ASTM E8/E8M standard, coated for 4 hours at 1050°C. Then, creep
tests were performed at 850°C, 900°C and 950°C. Finally, microstructure of the coating and substrate was
studied and by examining the creep test results and comparing with the uncoated samples, it was concluded that
factors such as heat treatment applied to the samples during coating process or creating an interdiffusion zone in
the structure can lead to reduce the high-temperature creep life of the samples.
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