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R&D Trend of Airplane Health and Usage Monitoring System

Jae—Hoon Song”, Hye-Won Lee™", Hoon Park™"",
Jong—Nak Suk™™"", Sun-Woo Choi
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ABSTRACT

Aircraft accidents are characterized by substantial and extensive damage: the destruction of hulls
and the fatalities of passengers. Health and Usage Monitoring Systems (HUMSs) are being
developed as a technological approach to prevent the aircraft accident. In Korea, a project to
develop HUMS for small airplane is being executed by funding of by Ministry of Land, Transport
and Maritime Affairs. In this paper, global R&D trends of HUMS to prevent aircraft accident are
described. An on—going Korean HUMS project is also explained, especially for system configuration,

functionality and expected achievement.
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~ “Continuous” (Periodic cycle basis)
Capture — Triggered (sources: operator (DU or cockpit), serial
Modes interface (regime))
- Exceedance
~ Balance points (amplitude and phase) with outlier
rejection
Signal — Spectral based (asynchronous, ordered, synchronous with
Processing phase)
~ Time Domain (up to 4 channels simultaneous)
— Tracking Filters (narrow and broadband)
= On—board Component frequency band separation
— Real-time Condition Index computation
= On-board Exceedance detection (threshold, window, time
. hysterisis)
Alzonithns — Synchronous averaging (including planetary and sun gear
separation)
— Localized gearbox and bearing fault indices (Kurtosis,
Crest Factor, etc.)
~ On-board databases and PCMCIA card storage
Data - O-level trending and alerts (VibReview)
Management — Fleet trending database of all data types with statistical
analysis (Odyssey)
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