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Abstract: Thework carried out in our research group in repect of the mechanic study of
nickel-base single crystal (SC) superalloys has been reviev ed Themodels for crystallographic e-
lastop lastic behavior, creep, fatigue and thetmom echanical fatigue and life predictive models have
been presented and validated Experimentshave been performed for them echanic behaviorsof SC

auperalloys at different loading conditions for different crystallographic orientations and tempera-

tures, thus the basic data for the validation of themodelsw ere acquired Two ad-hoc prograns,

S APSC and unat for ABAQU S, have been developed for the SC blades T he double shear cregp

pecimens and modeling turbine blades have been experimented for the validation of the model
Finally, the SC turbine blades have been analyzed by the models for the strength and life
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Table 1 The crack enlong direction (canpaison between the FEM and exper ments
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Fig 5 Comparion betw een the experimental and

model resultsof double shear creep sspcimens
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2
Table 2 M odel results
AT M Pa AY N/ Nt/ /%
Nol 237.57 0. 004593 151370 100000 51.3
Ne2 381. 26 0. 01929 18276 20192 9.5
Ne3 444. 94 0. 03123 5176 4955 5.0
Ned 573.93 0. 03368 1321 1510 14. 3
Ne3l 494. 73 0. 02876 17374 13750 26.4
Ne32 657. 10 0. 05614 1610 1520 5.9
Ne33 812. 67 0. 0926 350 272 28.7
No51 495. 61 0. 0289 10004 11784 15.1
No52 698. 10 0. 0641 301 346 13.0
Ne91 443. 36 0. 0222 49781 55500 10.3
No92 679. 33 0. 0607 2977 3105 10. 3
Ne93 879. 37 0. 1152 582 429 35.7
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Table 4 The nfluence of angle of x-axil direction to [1 0 0] to |ives
X [100] /() 0 15 30 45 60 75 90
1.25 1.31 1.13 1.21 1.13 1.31 1.25
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10],[100]) (x,y,2) 6 04826E+03
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