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Abstract

The Joint Strike Fighter Science and Technology Advisory Board (JSTAB) is addressing the
long term needs of the Joint Strike Fighter (JSF) program by facilitating the transitioning of
new and improved sustainable technologies from partner nations, for the design, manufacture
and through-life support of the JSF, into the JSF Integrated Product Team. The Defence
Science and Technology Organisation (DSTO) Australia is contributing, through the JSTAB
program, to the development of advanced vibration analysis algorithms tailored to the JSF lift
fan and engine. This presentation will provide an overview of DSTO’s advanced vibration
analysis program for the JSF, and some of the science and technology being utilised.
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Introduction

The JSTAB Vibration Prognostics and Health Management (JSTAB-VPHM) program is one
of the six JSTAB projects awarded to Australia’s Defence Science and Technology
Organisation (DSTO).

The JSTAB-VPHM program comprises the tailoring and transitioning of advanced vibration
analysis algorithms for condition monitoring of lift fan and engine components for the Short
Take Off and Vertical Landing (STOVL) variant of the JSF aircraft.

The two applications presented here are gear and bearing diagnostics for the lift fan, and
condition monitoring of a pump in the engine accessory drive gearbox.

This presentation provides an overview of the lift fan bearing diagnostics and the engine
accessory drive pump diagnostics, and discusses the following vibration analysis technologies
that have been tailored to achieve these goals; synchronous signal averaging, residual signal
energy ratio, envelope analysis and spectral kurtosis.
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Pump Monitoring: Residual Signal Energy
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Lift fan Bearing Diagnostics
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= 15t JSTAB project to achieve technology transition
= Lift Fan VPHM Technology insertion
- DSTO gear & bearing algorithms -> to OEMs (via JPO)
- OEMs to incorporate into upgraded FADECs
= LF VPHM technology migrating to main engine
- Pump failure detection method developed
- Algorithms delivered to OEM (via JPO)
- OEM to use in test stand
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Conclusions
DSTO have successfully identified and tailored advanced vibration analysis algorithms for
condition monitoring of JSF lift fan gears and bearings, and a pump in the engine accessory
drive gearbox as part of the JSTAB-VPHM program.

Algorithms for lift fan gear and bearing monitoring have been passed to the lift fan
manufacturer for incorporation into the lift fan digital electronic control system in a future
upgrade. Algorithms for condition monitoring of the engine accessory drive gearbox pump
have been passed to the engine manufacturer for integration into their test facilities.
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