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Probabilistic Fatigue Analysis
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Modeling Variability

Products:  Z = X1 • X2 • X3 • X4 • ….. Xn

Z → LogNormal as n increases

Central Limit Theorem:

COVX
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COVX is a good measure of variability 
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Standard Deviation, lnx

COVX
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99.7% of the data is within a factor of ± 1.33 of the mean for a COV = 0.1

COV and LogNormal Distributions
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Strain Life Analysis
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Material Properties
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Stress Concentration
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Results
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Results (continued)



12

7 FatigueCalculator © 2004-2005 Darrell Socie, University of Illinois at Urbana-Champaign, All Rights Reserved 11 of 30

Results (continued)
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Results (continued)



14

7 FatigueCalculator © 2004-2005 Darrell Socie, University of Illinois at Urbana-Champaign, All Rights Reserved 13 of 30

Ten Simulations

Life COV

6470 0.959
6930 0.898
6710 0.688
6640 0.908
6580 0.869
6470 0.959
7010 0.723
6690 0.908
6170 0.791
6560 0.971

Mean 6623 0.8674
COV 0.038 0.114
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29 Individual Data Sets
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29 Individual Data Sets (continued)
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Correlation

0

0.25

0.5

0.75

1.0

0.01 0.1 1 10
'
fε

c

0

0.05

0.1

0.15

0.2

102 103 104

'
fσ

b

ρ = -0.828 ρ = -0.976



18

7 FatigueCalculator © 2004-2005 Darrell Socie, University of Illinois at Urbana-Champaign, All Rights Reserved 17 of 30

Correlated Variables
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Results (continued)
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Results (continued)
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Uncorrelated Variables
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Results (continued)
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Strain Amplitude
± 1000 ± 250
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Deterministic Analysis
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Deterministic Analysis (continued)
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Deterministic Analysis (continued)
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Deterministic Analysis Results
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Probabilistic Analysis
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Probabilistic Analysis (continued)
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Probabilistic Analysis (continued)
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Probabilistic Analysis Results
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