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Low cycle fatigue behavior of corrosion resistant
nickel base superalloy K44
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Abstract: Low cycle fatigue( LCF) property and fracture behavior for alloy K44 at 900 ‘C were investigated. The
results show that the LCF property of alloy K44 under various strain amplitudes can be characterized by three sta-
ges: the stage of initial cyclic hardening or softening behavior, the stage of continuous cyclic stability, and then the
stage of rapid fracture. TEM observations show that, at high strain amplitudes the softening behavior can be attrib-
uted to the formation of stacking faults from dislocation cutting in ¥ particles, while at low strain amplitues the
hardening behavior results from the decrease of mobility of dislocations due to the piling up of dislocations before ¥
particles. SEM observations show that the fatigue cracks initiate dominantly on the surface and/ or at cast defects
near the surface, and propagate in transgranular manner. The existence of block carbides in the matrix can retard ef-
fectively crack propagation.
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Fig. 1 Microstructures of alloy K44
(a) —As cast; (b) —Heat treated
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Table 1 Strain fatigue parameters of alloy K44

Temperature/ C K /MPa " d ¢/ MPa
900 702 0.2216 1431

b €t/ % ¢ Nt

- 0.1816 14.76 - 0.752 115
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Fig.2 Cyclic stress —strain curve of

alloy K44 at 900 C
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Fig. 3 Strain amplitude —fatigue life curves of
alloy K44 at 900 C
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Fig. 4 Cyclic stress response curves of

alloy K44 at 900 C
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Fig. 5 Dislocations morphologies of alloy K44
after LCF deformation at 900 'C
(a) —Piling up of dislocations before ¥ particles, leading to
hardening behavior ( A&/2= 0.148 5%, N:= 31432);
(b) —Stacking faults in ¥ particles due to dislocation cutting,

leading to softening behavior ( A&/2= 0.7%, Ni= 94)
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Fig. 6 Morphologies of fatigue fracture surface of alloy K44 at 900 C

(a) —Crack initiating on the surface of fatigue specimen, as shown by arrows ( A&/2= 0.148 1%, N:= 31432);

(b) —Crack initiating at pores of fatigue specimen, as shown in white contour ( A&/2= 0.297 7%, N:= 928);

(¢) —Fatigue striations, carbides and the second cracks at the cracking propagation stage ( A&/ 2= 0.148 5%, N:= 38 314);
(d) —Interdendritic fracture at the overload stage ( A&/ 2= 0.695 5%, Ni= 94)
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