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Table 1  Measured composition of K424 alloy (ω/%) 

Co Cr Al Ti Mo W Nb C Ni 

13.80 9.22 5.28 4.46 3.25 1.44 0.81 0.14 Bal. 
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Fig.1  Sketch of the stress rupture and room temperature tensile 

specimen for K424 alloy 
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Table 2  Stress rupture life at 975 �

��

�/196 MPa, tensile and yield strength at room temperature as well as the primary γ′ volume 

fraction of dendritic cores for as-received specimen and specimens after overheating under different conditions for 2 h 

Overheating temperature/0 Overheating time/h Stress rupture life/h Tensile strength/MPa Yield strength/MPa γ′ volume fraction/% 

As-received - 64.1±2.8 1025.5±14.8 871.5±0.7 68.4±3.1 

1050 2 57.3±7.8 1065.5±24.7 884.0±12.7 66.7±1.5 

1080 2 60.1±8.0 1060±22.6 846.5±27.6 64.2±1.7 

1120 2 59.7±8.6 1088.5±24.7 806.0±17.0 58.8±3.0 

1150 2 53.7±6.6 1020.0±10.5 820.0±29.5 46.1±4.2 
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Fig.2  Typical microstructures of K424 alloy under different conditions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 3  ������s)*+,-. 2 h@125 K424!"c_� γ′e��fg 

Fig.3  Typical morphologies of γ′ precipitates in the dendritic region of K424 alloy under different conditions: (a) as-received specimen; 

and specimens overheated for 2 h at 1050 0 (b), 1080 0 (c), 1120 0 (d) and 1150 0 (e) 
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Fig.4  Typical morphologies of γ′ precipitates in the gauge length (5 mm away from fracture surface) of K424 alloy after mechanical tests 
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Fig.5  Fracture surface (a) and crack morphologies in longitudinal section (b~f) of K424 alloy overheated for 2 h at 1150 0 (a~c), 

1080 0 (d), 1050 0 (e), and 1120 0 (f) after the stress rupture tests  
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Fig.6  Fracture surface of K424 alloy overheated at 1150 0 for 

2 h after the room temperature tensile tests 
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Microstructure and Typical Mechanical Properties of Overheated K424 Superalloy 

 

Yuan Xiaofei, Wu Jiantao, Li Juntao, Yan Ping

 

(Central Iron & Steel Research Institute, Beijing 100081, China) 

 

Abstract: The stress rupture test at 975 °C/196 MPa and room temperature tensile test were performed on K424 alloys which were 

standard heat-treated and overheated under different conditions (1050~1150 °C/2 h, air cooling), and then the microstructure and fracture 

features were investigated. The results show that the mechanical properties of the standard heat-treated K424 alloy are only slightly 

decreased after overheating at 1050~1150 °C for 2 h, while its mechanical property indexes are obviously higher than the standard values. 

Microstructure characterization indicates that the grain morphology, grain boundary morphology and γ′ phase of the interdendritic region 

do not show significant changes after overheating under different conditions. The more cuboidal primary γ′ phase and the precipitation of 

secondary γ′ phase in γ channel are responsible for the slightly reduced mechanical properties after overheating. In addition, the high 

temperature and room temperature fracture mechanism of the overheated K424 alloy was also discussed. 

Key words: K424 alloy; overheating; mechanical property; microstructure 
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