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Table 1 Compositions (Ni Bal.) and densities of low-Re Ni-based single crystal superalloys
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Research progress of compositional design in nickel-based single
crystal superalloys for aero-engine applications

ZHANG Long-fei"2, JIANG Liang®, ZHOU Ke-chao', HUANG Zai-wang'

(1. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China;
2. South Industry Co., Ltd., Aero Engine Corporation of China, Zhuzhou 410002, China;
3. Institute for Advanced Studies in Precision Materials, Yantai University, Yantai 264005, China)

Abstract: In the past 50 years, the alloy compositions of nickel-based single crystal superalloys have constantly
been optimized to achieve desirable comprehensive properties for the higher operating temperature of aero-
engines. The addition of rhenium (Re) plays a pivotal role in promoting high-temperature strength. However, the
low abundance and high price of Re dramatically increase the application risk and manufacture cost, which are
undesirable to the development of nickel-based single crystal superalloys. Based on the microstructure design of
single crystal superalloys, we reviewed the composition evolution and design concepts of different generations of
superalloys, and then focused on the design requirement of lowering Re addition in recent years, with the lately-
designed low-Re superalloys enumerated in detail. Lastly, we also reviewed the past, current and future of alloy
design methods of single crystal superalloys, with the aim to provide a perspective in future work.
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