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Abstract: Nickel-based single crystal superalloys are key materials for turbine blades in aero-engines, while high Re
content leads to prohibitive costs. The research progress in low-cost nickel-based single crystal superalloys was
reviewed centred on "composition-process-microstructure-property". Alloys are divided into second-generation modi-
fied types, Re-free innovative type and multi-generation cross-domain type, which achieve strengthening through the
synergistic replacement of Re by W, Mo and Ta. Tensile properties are characterized by medium-temperature peak
and high-temperature attenuation. Creep properties are regulated by precipitation strengthening, solid solution strength-
ening, lattice mismatch and diffusion coefficient. Oxidation resistance relies on the protective layer formed by Al, Cr
and Ta, and a coupling effect is generated between oxidation and fatigue. Finally, emerging methods such as machine
learning and multi-scale simulation were prospected, aiming to provide theoretical references for research and develop-

ment of low-cost and high-performance single crystal superalloy.
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