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i Run any crack growth model
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u Consider

Oversized Hole Doubler Replacement

i Consider any random variable
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What PDTA Does?

The probability-of-failure is the probability that maximum value of the applied
stress (during the next flight) will exceed the residual strength ¢,sof the
aircraft component
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Loading Generation SmartlDT Capabllltles

i Computed from exceedance curves (Internal library and user exceedance option) i Weighted usage available.
T Flight Duration and weight matrices, Design load limit factors, one -g stress, and ground stress as user input.
T Stresses and/or flights randomizations
T Spectrum editing option (Rainflow, rise/fall, Dead band)
T User-defined spectra (Afgrow format)
Extreme Value Distribution
T User input, e.g., Gumbel, Frechet, and Weibull.
T Ultimate/Limit load (deterministic)
T Computed from exceedance curves,weight matrix, etc. ( Gumbel, Frechet, and Weibull)
Probability calculations
T SFPOF (survival / no survival term)
T Hazard fn. (with survival term)
T Cumulative (with survival term)

Crack growth

Direct Afgrow, Nasgro, & Fastran link
Through, Corner, Surface crack growth geometry options

Master curve for 2D (ai and Kc) interpolation (user input or developed from NASGRO/AFGROW)

Kriging for efficient probabilistic fracture analysis

'
'
: Unique capabilities in blue

Probabilistic methods

T Weighted Branch Integration Method

T Standard Monte Carlo

T Numerical integration for high dimensions
Inspection capabilities
T Any number of inspections (arbitrary limit set to 15)
Arbitrary repair crack size distribution (lognormal, tabular, Weibull, deterministic)
Arbitrary POD (lognormal, tabular)
Deterministic POD
User defined probability of inspection
Different repair scenarios within/between inspections

Random variables
i ai, Kc, Evd, da/dN, hole diameter, hole offset,
T crack aspect ratio, yield stress, ultimate stress.
Computational implementation
T Standard Fortran 95/03, Windows and Unix (Intel ifort compiler)
T HPC Implementation (parallel and vectorized)




External Crack
Growth Interface

SMART

SMall Aircraft Risk Technology - Damage Tolerance Analysis



AFGROW Interface:
COM driven
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FASTRAN/NASGRO Interface
File based I/O
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