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ProCORFA Software Configuration Layout
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ProCORFA Modular Configuration
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Multi-Scale Stochastic FE Approach

Displacement constrains of boundary
nodes are interpolated from global
model using sub-modeling technique

alysis of
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(collaboration with STI Technologies Inc.)
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Obtain local stress o at

Contact FEA key locations
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Stochastic FE Analysis for Local Stress Distribution
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- Obtain the local stress distribution considering all the random variabilities.

- Perform fatigue analysis assuming the same dimensionless stress intensity 3
obtained from the single-hole model shown in the previous slide
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Stochastic Corrosion Surface Topographies
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Corroded Surfaces for FE Model
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Mechanical Properties & Constitutive Model
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Strain Life, Fatigue Damage Model and Pitting
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Variable Loading and Statistical Crack Population
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Maintenance Info: POD Curves, Inspection Times
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Life Prediction and Risk-Based Condition Assessment

= Graph Options E]

Graph Types

L] L]
(" Crack Lenagth Statistics Evolution RISk AnaIyS|S

s Life Prediction Post

" Life Distributi

0.0014

" Crack Length
f* Failure Rizk Evolution Inchuding Maintenance Plot Settings

0.00124

& Pit Si .
<) Fit Sze & Linear Scale

& Piting Factor " Reliability Function E volution © L0G Scale

(" Stress Intensity

o - . ) .
'c% " Reliability Index Evalution Including Maintenance
Series Dptions =
Series From |4 Plat
seste |20 ™ Hazard Failure Rate Evolution Including Maintenance

Madmum  [{zo0

[ PDF of Predicted Life including Maintenance

g e U " Mumber of Failures Per Maintenance Interval

Time (davs)

Pro babi l i Sti C P it G rOWth " Hazard Failure Rates Per Mairtenance Interval

DOCUMENT DOWNLOADED FROM GP TECHNOLOGIES INC. WEB SITE at http:// www.ghiocel-tech.com



Crack Statistics & Risk-Based Condition Assessment
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Probabilistic Optimal Life-Cycle Cost Analysis

¢ Objective: Develop an optimal inspection program that minimizes
cost under reliability constraints

¢ Assumptions:

- Crack growth model:
A(t)=A, exp(At),t>0 (A, and A are random)

- Cracks with length
.A(t) >a, =>replaced (failure)
LAy <A(f) <a, => repaired
CA(L) <ay => undetected

- System failure probability P (t) > p;, at all times

(collaboration with Professor M. Grigoriu, Cornell University)
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¢ Inspection and Maintenance Policy:

Ag(tyty)>ay

Al(tz-tl)ga

d
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AO(tl)sacr

0 tl t2 T time

¢ Model parameters:
- Cost: ¢;, ¢, and ¢, = inspection, repair, failure costs

- System life: T >0
- Inspection schedule: (t,,...,t,) = inspection times
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& Total Cost and Failure Probabilities:
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¢ Optimization algorithm:

- Problem statement:

mln{q (c*;t,,...,t )} under
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