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Abstract: The fatigue life of a two-stage turbine disk transmission arm pin hole was pre-
dicted by the models of uniaxial, Von Mises strain and critical plane. A full-scale two-stage
turbine disk was fabricated and debugged. and then tested for LCF (low cycle fatigue).
The predicted life was compared with the life evaluated by fatigue test of real turbine disk,
and the result shows that the predicted errors of the critical plane model are less than those
of the uniaxial model and the Von Mises strain model, especially the error of SWT (Smith-
Watson-Topper) model is 9. 26 %.
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Table 1 Material properties of GH901
at temperature of 500 C
S5 HE
WP E /MPa 170000
PEI WAL EL n 0.15
SRR K /MPa 2220
EHE p/(kg e m ) 8210
P57 55 5% B AN of /MPa 2140
P T IREEFR AR b —0.13
9% 55 JEVE R AL & 0.218
2 55 SEPERR AL ¢ —0.74
JE R ST 6y / MPa 710
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Table 2 Parameters of fatigue prediction models
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o Ag,=0.0053224
50 Von Mises
on =484. 543 8 MPa
Ag =0.0055103
SWT (90,0)
It Omax = 1062, 5 MPa
i AYmax =0. 005974 8
ES (0,115)

Gumax — 707. 193 3 MPa
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Table 3 Predicted results and errors of fatigue life

for turbine disk
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