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Pushing the Boundaries of Machinery Prognostics

Motivation

Sensors and diagnostic/prognostic algorithms are steadily maturing, making automated online health
monitoring a viable option for most aircraft and spacecraft. Methods and tools for integrating these
algorithms into a comprehensive, automated online health monitoring capability are not as well
developed, and integration often starts from scratch and proceeds in an ad-hoc manner for each new
application. A robust and widely applicable architecture with reusable software modules for integrating
diagnostics and prognostics would reduce development time and cost, while ensuring consistent
performance.

Solution

Sentient Corporation is developing the
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according to known physical laws (e.g., fatigue failure in metals). Diagnostic-prognostic fusion and
model updating schemes for health monitoring applications have been a topic of research in the past few
years. Proper model updating approaches view the model as a general description of fault progression
characteristics, and the sensor based diagnostics as a noisy indication of current state.

Sentient has expanded a model updating algorithm originally developed as part of the DARPA
Prognosis Program. The resulting model updating scheme uses stochastic parameters to represent the
inherent differences in damage propagation between an average component and a specific component.
Multiple damage trajectories are built using a range of parameter values. The model trajectories are
evaluated based on how well they fit the diagnostic data, yielding a probability distribution for current
damage state. The model trajectories and uncertainty are then propagated to failure to obtain an estimate
of the PDF for remaining useful life. This model updating system is versatile, robust, and efficient.
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The architecture and reusable
software modules are targeted to
health  management system
developers. For example, in the
aircraft propulsion arena, health
management and prognostics
functions are being incorporated
into new  digital  engine
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The PDF for the stochastic parameter sharpens as data accumulates.
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Contact Sentient Corporation for more information on this work and a discussion about how this
technology can improve your maintenance capability:

850 Energy Drive
Suite 307, Room 428
Idaho Falls, ID 83401

208-522-8560
info @sentientscience.com
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