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Fig.1 DSC curves of the tested alloys: (a) K465 and (b) K492
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Fig.2 Morphologies of primary carbide in K465 alloy: (a) script, (b) short rod, (c) bone, and (d) large block
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Fig.3 Crack and carbide in K492 alloy after the high-cycle fatigue tests: (a) distribution, (b) crack along carbide, (c) crack between the

large carbide and matrix, and (d) cracked carbide
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Fig.4 Interaction between carbide and dislocation: (a) cutting

and (b) pinning
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Table 1 Data of high-cycle fatigue of K492 with dispersed

carbide

Stress/ Mar load / Min load/ Frequency/ Lives/X 10’
MPa kN kN Hz cycles
350 7.980 —7.981 121.3 0.988 1147
345 7.891 —7.892 121.1 0.877544 0
340 7.797 —7.799 122.5 0.987 7309
340 7.795 —7.789 121.9 0.999 740 0
340 7.794 —7.799 121.5 0.978 890 9
338 7.782 —7.781 121.7 0.990 000 O
338 7.783 —7.789 124.0 >1
338 7.788 —7.789 124.0 >1
336  7.783 ~7.785 121.6 =1
336 7.784 —7.787 123.3 >1
33  7.654 ~7.657 1233 =1
334 7.581 —7.580 121.6 >1
334  7.591 ~7.578 1255 >1

R T R N 336 MPa. fER IR T I RE R, KR
ST AL AEAE R RSO K, S EG SR
REIB A TR Ea ki, AT, EiEaedh, ¥4
AL (1 5 BRSR AL A P BN 3
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Table 2 Data of high-cycle fatigue of K492 with large-block
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Primary Carbide and Its Strengthening Roles in K465 and K492 Superalloy

Yang Jinxia, Wei Wei, Liu Lu, Tang Jie, Sun Xiaofeng, Hu Zhuangqi
(Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: Tensile tests, high cycles fatigue tests and DSC analyses were carried out for K465 and K492 alloy. The morphology,
distribution and type of primary carbide were investigated by SEM and TEM. Results show that MC-type carbide is formed as Chinese
script morphology in K465 alloy. The tensile strength of as-cast K465 alloy is improved because of strengthening of Chinese script
MC-type carbide. Primary MC-type carbide is also produced in as-cast K492 alloy. High-cycle fatigue strength of as-cast K492 alloy is
decreased when carbide becomes blocky with the large size, while it is improved when carbide is dispersed and fine particles.
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