“Lalhoun

Institutional Archive of the Naval Pastgraduate School

Calhoun: The NPS Institutional Archive
DSpace Repository

NPS Scholarship Publications

2019-12

Modeling and Simulation for Lifetime Predictions

O'Halloran, Bryan M.; Van Bossuyt, Douglas L; Mornigstar, Matthew

Monterey, California: Naval Postgraduate School

https://hdl.handle.net/10945/70013

This publication is a work of the U.S. Government as defined in Title 17, United
States Code, Section 101. Copyright protection is not available for this work in the
United States.

Downloaded from NPS Archive: Calhoun

Calhoun is the Maval Postgraduate School's public access digital repository for

‘: DUDLEY research materials and institutional publications created by the NPS community.
ﬂ““ Calhoun is named for Professor of Mathematics Guy K. Calhoun, NPS's first

m“ KNOX appointed — and published — scholarly author,

LIBRARY Dudley Knox Library / Maval Postgraduate School
411 Dyer Road / 1 University Circle
Monterey, California USA 93943

hitp://www.nps.edu/library



Physics of Failure: Modeling and O Noval

RAESTANT‘A PER SC[ENTIAM Post gra d uate

Simulation for Lifetime Predictions Y school

Background

— Current reliability lifetime predictions are
reliant on MILHDBK-217F and other
outdated historical data sources

— Desire to move toward a probabilistic physics
of failure-based approach to assessing system
reliability and availability

— Need for method to combine physics of
failure models to develop more accurate and

comprehensive reliability prediction Unreliable components can cause system failures.
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Big Picture Implications

* There is dissatisfaction in the reliability community over using historical data
approaches that rely on old data sources : :

— Reliability predictions using traditional methods are highly dependent : E
upon the interpretation of the data source and can lead to conservative or R R
overly optimistic results
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* A merged probabilistic physics of failure approach to reliability for lifetime Transistors are a critical

predictions may help to bring more reality to the process component of many

systems that have

* Realistic lifetime predictions allow stakeholders and program managers to reliability concerns

make informed design, procurement, maintenance, and sustainment

decisions

Future Partners Future Work

* We are working with SSP to develop this work to * Desire to more closely integrate lifetime prediction
be useful for their systems and reliability with availability metrics and other

* We are looking for more partners who may be important system requirements

interested in participating * System design methodology based on physics of
failure reliability analysis
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