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Table 1 Chemical composition of the K465 nickel-based superalloy W /%
C Cr Co W Mo Al Ti Nb B Ni
0.18 9.0 10.0 10.0 2.0 5.7 2.4 1.0 0.02 R
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Fig. 2 Microstructures of the as-cast K465 alloy
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Long Term High-Temperature Stress Rupture Behavior of a High W
Content Ni-Base Superalloy

CAO Jiang', YUE Zhi-heng", WANG Ze-yu’, SHU De-long? LI Huan?, ZHANG Lu?, ZHENG Yu-jie®
(1. Air Force Representative Office, Chengdu 610503, Sichuan, China; 2. Liaoning Redsilver Metal Co., Ltd., Fushun 113122, Liaoning,
China)

Abstract:

By observing and analyzing the typical microstructure, microstructure evolution behavior, and fracture
behavior of K465 nickel based superalloy during long-term stress rupture experiment at 1 050 °C /60 MPa, the
fracture behavior of the K465 alloy during the long-term stress rupture experiment at 1 050 °C /60 MPa was
studied. The results showed that the stress rupture life of the alloy at 1 050 °C /60 MPa was about 726 h. In addition
to the common structure evolution such as y’ phase rafting, a large number of acicular MC phases precipitated
in the alloy during the high temperature lasting test, but it was not a channel for crack propagation. The main
fracture mechanism of the alloys was the inward spreading cracks generated by surface oxidation during high-
temperature persistent deformation, and the cracks formed by interconnection with internal micropores in the
alloy extend and connect along weak positions such as grain boundaries and interdendritic boundaries, leading
to fracture failure of the alloy.
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