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Table 1 High cycle fatigue strength (N = 107)

and high temperature tensile properties of

K408 alloy

Temperature 0 (K = 1) 09.1( K= 3) 0.2
/1C /MPa / MPa / MPa

700 335 319.5 252

900 212 198 204

T emperature/ C 0,/ M Pa 85/ % W/ %
700 574.5 15.8 17. 8

900 248. 6 30 41
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Table 2 Fatigue notch sensibility of K40S alloy

Temperature/ 'C K¢ q¢
700 1.049 0. 025
900 1.07 0. 035
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Fig. 2 SEM microstructure of specimen

fatigue fractured at 700 C
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Fig.3 Typical TEM micrographs indicating
dislocations blocking(a), pinned up
at secondary carbides(b) and EDP of
secondary carbides with matrix( c)
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Fig. 4 Fractographs showing crack initiation source and fatigue crack propagation stage at 700 'C
(0= 387 MPa, N= 1.8x10° (a) and 900 ‘C( 0= 220 MPa, N = 1.54x 10 (b),
and the final stage at 700 ‘C( 0= 387 MPa, N;= 1.8x 10°) (c) and
900 ‘C( 0= 220 MPa, N ;= 1.54x 10° (d)
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Fig. 5 SEM micrograph of longitudinal section
near fracture of specimen fatigue
failed at 900 C
(0= 215 MPa, N¢= 5.39x 10%
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Fig. 6 SEM micrograph showing brittle

fatigue striations
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Fig.7 SEM micrograph showing secondary

cracks at primary carbides
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High temperature high cycle fatigue behavior of

K40S cobalt-base superalloy

YANG Fumin, SUN Xiao-feng, GUAN Heng-rong, HU Zhuangqi
(Institute of M etal Research, The Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: High temperature high cycle fatigue properties and fracture behavior of K40S cobalt-base superalloy at 700 C and 900 C

under experimental air conditions were investigated. The results show that, due to the superior high temperature ductility, K40S al-

loy exhibits low fatigue notch sensibility, 0.025 and 0. 035 at 700 C and 900 C respectively. The excellent high cycle fatigue resis-

tance is attributed to the secondary carbides M 3C4 dynamic aging hardening effects. At 700 C, high cycle fatigue failure of K408 al-

loy is in form of mechanical fatigue, while at 900 ‘C, the fatigue failure results from the interaction of mechanical fatigue and environ-

mental oxidation.

Key words: high cycle fatigue; fatigue notch sensibility; fatigue resistance; environmental oxidation
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