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Table 1  The predicted lives of the disk
Forecasting Correction Experimental  Relative error
Characteristic ) ) .
Predicting method life life life N - N,
parameter ——— /%
N,/ cycle N, /cycle N /eycle N,
Morrow linear elastic stress correction 13285 8857 10.7
Universal slope method T =909.6 12669 8446 5.6
=463.2
Morrow total strain correction T 12877 8585 7.3
Ag, =0.00584155
Gerber elastic stress curvature correction 25105 16737 8001 109.0
o, =1126
Critical plane approach( SWT) 0.31 7025 4683 -41.0
¢ =U.
The document model"?! e, =0.005345 13657 91050 13.8
The textual model 11934 7‘:§ ' -0.6
Note ; Calculating life in the table with the Masson-Coffin correction formula, E = 189700 , b = - 0. 1653 5% = - 1. 2152 ,o'; = 3310,¢', = 32.1384;

The unit of stress and elastic modulus is MPa,
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Table 2 The predicted lives of the disk

Forecasting  Correction Secondary Experimental Relative error
Characteristic . . . .
Predicting method life life correction life N, -N,
parameter . /%
N,/ cycle N, /cycle lifeN,/cycle N, /cycle .
Morrow linear elastic stress correction 19178 12785 5880 47.8
Universal slope method O =874 28035 18690 8596 116.0
o 1# 4764
Morrow total strain correction Tm = 18563 12375 5692 2% 3493 43.1
Ag, =0.005469
Gerber elastic stress curvature correction 45262 30175 13879 3# 3679 248.8
o, =1126
Critical plane approach(SWT) 7675 5117 2354 Mean value 44 8
, =031 3979
The document model"® £, =0.005277 14666 9777 4497 13.0
The textual model 12603 8402 3865 -2.9

Note : Calculating the life in the table with the Masson-Coffin correction formula, E = 173000,b = - 0. 1457 ,¢ = - 1. 1146 ,0'; =2525,¢'; =12.59;The

unit of stress and elastic modulus is MPa,
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Low Cycle Fatigue Life Prediction of Turbine
Disks Based on Walker Equivalent Stxain

ZHANG Guo-qian, ZHAO Ming, ZHANG Sheng, @ Ti-song

(School of Power and Energy, Northwestern Polytechnical Uv@, *i’an 710072, China)

Abstract: A simplified Walker strain-life prediction model was proposed base@e research of the change of the Walker strain-life

prediction model in the 10° ~10°. The low cycle fatigue life (LCF) he disk was predicted by using the simplified model. The ex-

perimental data of GH4133 material were used to verify the simplj ,and the fatigue life of disk was predicted by using different

methods. The prediction value was also compared with the e eNgal results. The results show that the simplified model has a higher
prediction accuracy. The prediction lives of turbine disg re od agreement with the experimental results,and the simplified model

is simple and easier for engineering applications.

Key words: low cycle fatigue( LCF); Walker equi strain; life prediction; turbine disks
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