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The influence of long-term thermal exposure on microstructure evolution and tensile
behavior of a new wrought y’-hardened Ni-base superalloy at different temperatures are
investigated. The experimental superalloys are thermal exposure at 650 °C for different
times up to 2300 h and tensile tests are performed in both heat treatment and thermal
exposure conditions. The results show that some discontinuous carbides precipitate at the
grain boundaries and spherical y’ precipitates homogeneously disperse within the y matrix
after heat treatment. During thermal exposure, the vy’ precipitates remain spherical
morphology, and the coarsening behavior of ¥’ conforms to the LSW model. The tensile
strength of the experimental superalloy after heat treatment generally shows a downward
trend with the increase of tensile temperature while the elongation reaches a maximum at
650 °C. After thermal exposure, the tensile strength of the experimental superalloy has
improved while the elongation slightly decreases.
© 2022 The Authors. Published by Elsevier B.V. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

temperature of 650—760 °C and pressure of around 35 MPa has
long been designed for the next generation of coal-fired power
plants [1—4]. In current usage, ferritic steels are used up to

As raising the operating temperature and pressure of the coal-
fired power generation not only can notably reduce
greenhouse-gas emissions as well as fuel consumption, but
also increase the thermal efficiency, the advanced ultra-
supercritical (A-USC) technology with the inlet steam

* Corresponding author.
** Corresponding author.

approximately 600 °C [3—5], and austenitic heat-resistant
steels are used up to approximately 650 °C [6—8]. In order to
meet the requirements of materials for high-temperature
components of A-USC steam turbines, Ni-base superalloys
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