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Abstract

In this study, flight tests were conducted to measure vibrations transferred from the helicopter's bomb rack to
the external store. Hovering, S-turns, accelerating, decelerating, ascending, descending, and straight flight were
performed according to the flight envelope. Vibration data was measured with 3-axial accelerometers mounted on
the external store and converted into PSD(Power Spectral Density) using commercial data software. To identify the
vibration level, Ggrms values were calculated for all flight conditions. The results confirmed that the measured
vibration levels were significantly lower than the MIL-STD-810G vibration profile. Finally, a new vibration test
specification was proposed using the VRS(Vibration Response Spectrum) method, which is expected to aid in the
development of an optimized design for the external store.
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Table 1. Specification of measuring devices

SIRIUS HD, Dewesoft ji:

Operating
[tem temperature | Test Condition
range
Accelerometer : o
356A43, PCB it 1~210°C
Cabl Sea level : 25 °C
able : o . 100
MO10G10, PCB it -55~110°C | 10,000 ft : -10 °C
Cabin : 25 °C
Data Aquisition : 20 ~50°C
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Table 2. Flight test scenario

No. Category Duration(s) | Times | Condition

T1 Test Preparation < 000 0]
Ground
T2 | Stationary on Ground < 000 0
Take-Off

T3 Pre-Maneuvering < 000

T4 Hovering < 000

T5 S-turn < 000

Ascending
T6 Main | Descending <000 | 0 Air
Maneuvering :
™ Accelerat%ng < 000 0
Decelerating
T8 Straight < 000
T9 Hovering < 000
Landing
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Fig. 3. Superposition PSD graph using EL method
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Table 3. Result of Grus for all flight conditions

Flight condition Grus Ratio(*/ELpsp)
ELpsp 0.494 1.00
Hovering 0.197 0.40
S-turn 0.464 0.93
Accelerating 0.480 0.97
Decelerating 0.426 0.86
Ascending 0.486 0.98
Descending 0.445 0.90
Straight 0.452 0.91
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Fig. 4. Vibration profile of MIL-STD-810G
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Table 4. Grus of MIL=STD-810G vibration profile

Range Grwvs Grws”
/1, Fundamental 0.103 0.011
/5, Blade passage 2.510 6.301
Sine Peak -
f3, 2" harmonic 1.874 3.511
f4» 3" harmonic 1.591 2.531
Random 2.533 6.416
Total GRMS 4.332
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