Accepted Manuscript % MATERIALS

EANAEAERIZATON

Creep-induced microstructural evolution in a nickel-based
superalloy designed for advanced ultra-supercritical boilers

Qingshuang Xu, Tieshan Cao, Fei Ye, Fanghong Xu, Huifang Li,
Xudong Fang, Jie Zhao

PII: S1044-5803(17)33182-0

DOI: doi:10.1016/j.matchar.2018.03.008
Reference: MTL 9097

To appear in: Materials Characterization
Received date: 14 November 2017

Revised date: 5 March 2018

Accepted date: 7 March 2018

Please cite this article as: Qingshuang Xu, Tieshan Cao, Fei Ye, Fanghong Xu, Huifang
Li, Xudong Fang, Jie Zhao , Creep-induced microstructural evolution in a nickel-based
superalloy designed for advanced ultra-supercritical boilers. The address for the
corresponding author was captured as affiliation for all authors. Please check if
appropriate. Mtl(2017), doi:10.1016/j.matchar.2018.03.008

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.


https://doi.org/10.1016/j.matchar.2018.03.008
https://doi.org/10.1016/j.matchar.2018.03.008

Creep-induced Microstructural Evolution in a Nickel-based
Superalloy designed for Advanced Ultra-Supercritical

Boilers

Qingshuang Xu?, Tieshan Cao?, Fei Ye? Fanghong Xu®, Huifang Li?

Xudong Fang®, Jie Zhao®*

®School of Materials Science and Engineering, Dalian University of Technology, Dalian
116024, China

*State Key Laboratory of Advanced Stainless Steel, Taiyuan Iron and Steel Group Company
Limited, Taiyuan 030003, China

Abstract: Long-term microstructure stability is a major concern for candidate
materials used in advanced ultra-supercritical (A-USC) power plants. In the present
work, precipitation behavior of a nickel based superalloy designed for A-USC boiler,
with a base composition of Ni-25Cr-20Co, was investigated during long-term thermal
exposure under different stresses at 1043K. The results showed that the coarsening of
v’ precipitates in the grain interior had occurred during thermal exposure in the
presence and absence of stress. The microstructure around grain boundary was altered
remarkably under stress. The precipitate-free zones (PFZs) commonly existed near the
grain boundary in the gauge sections of specimens after long-term creep. Coarsened
and elongated particles in the PFZ were identified as y’-Niz (Ti, Al) precipitates by
chemical composition analysis and diffraction pattern. Furthermore, the morphology
and distribution of MC-type carbides have no significant changes observed due to
their good stability, but discontinuous M,3Cs appeared under stress, due to formation

of PFZs resulting in dissolution of the adjacent M,3Cs. Besides, the creep-rupture
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