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Abstract

Developers generally use test standards suggested by military standards such as MIL-STD-810G when performing
vibration tests in the materiel development. However, according to MIL-STD-810G, it is recommended to test by
tailoring the test standard suitable for the developed materiel, and it is specified to apply the suggested test
standard only when there is difficulty in tailoring. In addition, the test standards presented by MIL-STD-810G are
standards created under operating conditions different from the actual operating environment of each developed
materiel, so the test according to this standard may be excessive or understated. Therefore, the developer must
create an appropriate vibration test standard for the developed materiel as similar to the operating conditions as
possible. In this paper, the procedure for creating the functional test standard and durability test standard suitable
for the operating environment of the equipment to be mounted on the propeller aircraft under development is
described, and the created standard is introduced.
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&3l 15~2000 Hz ¥ 9le] Fuppgdelor wgtshal 5
3}4=-PSD(Power Spectral Density) L2~ E A5} t).

Table 2. Conditions for signal analysis

Parameter Value
Sampling Rate 6,400 Hz
Window Hanning

Overlapping 67 %

PSD Resolution 1 Hz

3] T E (Peaks)©] A= #@lo] w2 AL F
ARle s e o el ofd @riEas
3}(Blade Passage Frequency, ©]3} BPF) A
ol o&k x3} Fubr

s
o,
)
toy

o = 2~ 0
OEE‘I"/\)\q.

B}

BPF
(O BPF 2nd harmonic

02 oy 43

SF [y oz ot

N

0.

BPF 4th
il BPF 3rg harmonic

PSD [g*Hz]

10° 10

Frequency [Hz]

Fig. 2. PSD characteristics by phases of flight
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Fig. 3. MIL-STD-810G w/Change 1 514.7D-2 propeller
aircraft vibration exposure
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Fig. 5. Functional vibration test standard
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DP(f;) : Damage index a function of system natural
frequency
fo : System natural frequency(variable), Hz
T : Exposure time in environment, seconds
G(f) : PSD for a given environment, g/Hz
¢ : Damping ratio of system at dominant natural
frequency expressed as a decimal
b : Fatigue curve slope value when computed as a

linear fit in a log-log domain
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DP; (f;) : Total damage index spectrum
DP; (f,) : Individual environment damage spectra as
defined in equation (2)
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DP(f;) : Cumulative damage index as a function of
system natural frequency

fa : System natural frequency(variable), Hz

T : Total exposure time in environment, seconds

G(fy) : Equivalent PSD for a given DP(f,), T, g*/Hz

¢ : Damping ratio of system at dominant natural
frequency expressed as a decimal

b : Fatigue curve slope value when computed as a

linear fit in a log-log domain
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Fig. 6. FDS calculation results for all phases of flight
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