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Abstract: In order to investigate the anisotropy of low -cycle fatigue (ILCF) properties of
single crystal (SC ) superalloys, the LCF experimental data of SC7-14-6, DD3, PWA1480,
Rene N4 and DD6 were collected from literatures. The calculation method of elastic modulus of
SC superalloys was verified. The elastic modulus of different orientations was introduced to modi-
fy the total strain amplitude. A simple expression of LCF damage parameter was proposed,
which was suitable for different crystallographic orientations of single crystal superalloys. Further-

more, an orientation-dependent LLCF life evaluation method was formed. The experimental data
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of the above five alloys were used to validate this method. The results showed that: the elastic

modulus was an important factor influencing the anisotropy of SC superalloys’ LCF performance;

the elastic modulus conversion method among different orientations in literature was reliable;

most prediction results of the proposed method were within a factor of two. The proposed method

is quite simple and effective, and it is suitable for engineering applications.

Key words: orientation-dependent; low-cycle fatigue(LCF) ;

single crystal (SC) superalloys; elastic modulus; life evaluation method
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Table 1 Value of the parameter n in the “equivalent

total strain” of single crystal superalloys

fidL 5 W/ C R. n
SC7-14-6 982 0 1.096 1
DD3 950 —1 0.9459
PWA1480 650 —1 0.894 6
760 —1 1.122 3
Rene N4
980 —1 0.7240
760 —1 0.950 4
DD6
980 —1 0.843 3
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Table 2 Value of the parameter a and b in the life

prediction equation of single crystal superalloys

Jé t/°C B RIE a b

SC7-14-6 982  ICmk[20] 0.01612 —0.1351

DD3 950  SCHR[11]  0.04740 —0.1735
650  SCAER[18] 0.01764 —0.1023
PWA1480
649  SCHR[17]  0.02550 —0.1484
760 SCER[19]  0.02360 —0.1278
Rene N4
980  XHE[19] 0.05663 —0.3217
760  SCHA[8]  0.02000 —0.1057
DD6
980  CWK[8]  0.02787 —0.1741
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