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ABSTRACT Thermalfatigue [T FObehaviors of cast nickel base superalloy K 445 was studied inthe
temperature ranges of 8000850 and 900 O to RT Cusing V-notch plate specimens. Optical microscopy
[OM Oand scanning electron microscopy [(BEM Owere used to examine the damage mechanisms of ther-
mal fatigue. Almost all the primary fatigue cracks at elevated temperatures propagate intergranularly
and the secondary crack istransgranular. At 800 O cyclingthe cracking of M C carbideseither at grain
boundaries or within the grain interiorOas well as decoheson of M C/ matrix interfacelare the prefer-

ential sites of crack propagation. At 900 O cyclingOthe crack propagation is an oxidation-dominant
and carbide assisted process. Stress assisted grain boundary oxygen [(BAGBODOembrittlement is the
principle mechanism of the environmental degradation to the tested alloy.

KEY WORDS cast nickel base superalloy(thermal fatiguelcarbideCoxidation at high temperature
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Fig.l Geometry shape and dimension of the speciment
used inthermal fatigue test
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Fig.2 Curvesof the longest fatigue crack length L vsther-
mal cycle number N in common @0and logarit hm

[bOcoordinates for the alloy K445 at cycling condi-
tions of 8000850 and 900 O to RT
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Table | Relationship between L and N at the stability stage

obtained from Fig.2

Maximum Cradk length Correlation
temperatured'C LOym coef cient R
800 382N 0947 0.998
850 2.76N | .u 0.996

900 20.2N 0.819 0.998
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Fig.3 Crack morphologies ofalloy K445 after 200 cyc t her-
mal fatigue at 850 O to RT Oshowing primary crack
initiated at notched position
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Fig.4 SEM images of the crack morphologies and EDS of M C and oxide in alloy K445 after thermal fatigue tests

[@0800 O # RT 200 ¢ycltecoheson of M C and matrix induced crack growing
BO850 O = RT 200 cyclinternal oxidation appeared and cracking of M C induced the second crack growing

within grain

[60900 U i+ RT 100 cyclbkevere internal oxidation and 7' free zone appeared along two sides of crack Cinset O

[@OEDSof M Cin Fig4a

BOEDSof internal oxide in Fig.4cCshowing Al203 formed
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Fig.5 SEM microstructure ofalloy K445treatedat 1120 O
for 2 h and 850 O for 24 hOoconsisted of | matrixO
o/ precipitate (3mall black particlestI1+ 1" eutectic
and carbides Qivhite phasel
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Fig.6 Cross sectional SEM micrograph of scales formed on
the surface layer of K445 alloy oxidized at 900 O for
25h
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