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Mechanical Properties and Microstructures of Low-C Austenitic Heat Resistant Steel S34752
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After Aging Heat Treatment
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Abstract

In petroleum refinery plants, materials with both high sensitization resistance and high creep
strength are required for high temperature operation units such as a delayed coker. UNS No. S34752
(low C 18Cr-11Ni-3Cu-Mo-Nb-B-N) has been developed to meet this requirement. This study
reports on the mechanical properties and microstructures of several aged specimens. It revealed
that there were only a few coarse precipitates that assumed the sigma phase even after aging at
700°C for 30000 h. This indicates that S34752 has superior phase stability. The developed steel
increased its Vickers hardness by aging heat treatments, which may be due to the Cu-rich phase
precipitation. S34752 demonstrated excellent creep rupture strength even in the long-term tests of

approximately 70 000 h, which is attributed to these precipitates.
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Chemical composition of tested steel
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Microstructure of tested steel aged at 700°C for 30000 h
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(a) bright field image around grain boundary of ruptured steel
(c) selected area diffraction pattern of fine precipitate marked in yellow
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