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Volume Method Based on the SWT Model for the
Analysis of the Probability Life

Lu Shan, Xia Jiafeng
(School of Power and Energy, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: To study the high stress volume effect on the low cycle fatigue damage of disk, and improve the fore-
casting precision in the life of disk, considering the deficiency of precision in forecasting the medium and long life
of disks by the volume method based on the strain life, a volume method based on the SWT model for analysis
of the probability life of disk is proposed. The method is based on the SWT model which regards the maximum
principal strain plane as critical plane, combining with the volume method in which the size effect are consid-
ered, and it is unnecessary to consider the correction of mean stress., Then the fatigue probability life of a fan
disk is analyzed using the given method. The results of computational median life agree well with the experi-
mental one, and forecasting precision is higher than the result by the point method based on the strain life and

the method of stress correction coefficient. It is shown that volume method based on the SWT model can be used

to estimate the medium and long probability life of aero-engine fan disks.
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Fig. 2 1/33 fan disk model and finite element mesh

2.2 TCl11 HBHRHEESH

REE TC1 A RBEE R AR/ = ek
HEBAWFTHESE, MR 1w,

R1 TCI1 MRS FarS M

Table 1 Fatigue parameters of material TC11
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Fig. 3 The first principal stress distribution of fan

disk under the maximum rotate speed
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Fig. 5 Fatigue life probability curve of the

fan disk mortise
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Table 2 Different methods for estimating the
probability life of TC11 fan disk mortise
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