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[Abstract]

The aircraft has to be considered for safety very importantly because of peculiarity of flight in the air, so it should be retained
through proper inspection and maintenance not only in production phase but also in operating phase. Recently, it is using the
latest technology as engineering approach not depending on human factor to determine on maintenance needs, and domestic
production rotary aircraft also has the health & usage monitoring system to measure and to monitor major components. However,
continued vibration exceedance phenomenon occurred in production and operation phase because of inappropriate thresholds, and
it confirmed as false alarm which is not necessary to repair. In this paper, it is described that operational concept of HUMS, and
especially it contains a study result for efficiency of aircraft operation and ultimately the improvement of flight safety by
optimizing HUMS thresholds to determine efficiently necessity of maintenance under limited conditions and by establishing
inspection/maintenance procedures when the re-designated thresholds exceedance occurred.
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Table 1. Classification

L E3A el B

st27| Md| alEsts

of aviation accident/incident causes.

Total number of occurrences in ‘11~°15
Classification Incidents Serious Accidents Fatal
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Fig. 2. Operational objectives of HUMS.
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Table 2. HUMS thresholds exceedances and action
results for the duration of domestic producted
rotary aircraft test flight.

T;i(l)e.d Exceedance item/part (.)ch;r Remark
#0 Lower Sun Gear and 19 others 74
#0 Lower Planet Gears and 10 others 32
#0 Lower Planet Gears and 18 others 97
#0 Lower Planet Gears and 5 others 15
#0 Lower Sun Gear and 11 others 54
#0 [Right Ancillary Alternator Gear and 14 othery 41
#0 Tail Drive Shaft No 6 and 5 others 16
#0 Tail Drive Shaft No 5 and 9 others 27
#0 Tail Drive Shaft 1 and 4 others 10
#00 Left Ancillary Fan Gear and 3 others 16
#00 Tail Drive Shaft No 5 and 6 others 14
#00 [Left Engine Input Shaft Gear and 13 others| 37
#00 Right Inter Output Pinion and 1 others 2
#00 Left Ancillary Input Gear and 4 others 19
#00 N/A N/A | No exceedance
#00 Lower Planet Gears and 3 others 4
#00 Left Ancillary Input Gear and 3 others 4
#00 Upper Sun Gear and 21 others 249
#00 Lower Planet Gears 1
#00 [Left Ancillary Intermediate Gear and other| 3
#00 Lower Planet Gears and other 4
#00 Lower Planet Gears and 4 others 5
#00 Left Ancillary Fan Gear and 2 others 4
#00 Tail Drive Shaft No 1 20 |TRDS #1 change
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Table 3. HUMS detecting objective for mechanical parts’
status.

Classification| Condition Remark

Normal New part and/or 1p1tlal

phase of operation
A little scratch, dent exist
Anormal (HUMS Detection
Objective)
Failure or Deformation requiring
Defect replacement exist
Limited to ensure flight
safety
Damage (Only short-term operation
possible)
Destruction Impossible to ensure flight
safety
ACGEN WP
4% %
T8 5. olzkx| #E|EH HUMS 2AIgE =1t A Md|3 Zo}
Fig. 5. Result of inspection and repair on Apache
helicopter using HUMS.
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Table 4. Result of HUMS thresholds optimization.

Monitored equipment | No. of existing thresholds NO't(})lf:SI;:(i)rII;jSZing
Main Gear Box 217 165
Intermediate Gear Box 6 12
Tail Gear Box 15 3
Tail Rotor Drive Shaft 15 21
Engine 14 6
Total 267 207
SARBUS
Sheet 7
Type D: Spike -

T8 8. HUMS Aigh =1h Al Z=X|AKEH a2l Al
Fig. 8. Foreign case for action procedure when exceeding
HUMS thresholds.
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