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Abstract A guided weapon system is stored for a long time before use. In long-term storage, the power
is not always turned on, so it is not possible to determine the presence or absence of a failure. A process
of periodically disassembling and inspecting major components is used to check the failure state, but
time and cost are needed, and failures during maintenance occur. Therefore, it is necessary to observe
changes in key performance indicators, predict the remaining life based on the results, and expand or
reduce the maintenance cycle to optimize it. To this end, a prudential prediction and management
(PHM) strategy was applied. If an explorer is stored for a long time without the power on, the key aging
factor is temperature. The performance of an average 10-year-old detector was checked in this study.
As a result, the pixel loss rate was about 0.55%. The detector's pixel loss rate can be predicted through
the Weibull-Arnius equation derived based on the detector storage temperature and time. Based on the
acquired data, operation and maintenance strategies can be planned to reduce costs and increase

operation availability.
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Fig. 1. Guided Missile maintenance concept with PHM
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Table 1. Failure modes and acceleration factors

Part Phase Failure Mode Factor
Hot Temperature
Leakage —
Storeage Temperature Cycle
Outgassing Hot Temperature
Leakage Vibration, Shocks
Transport Bearings and
Cooler moving parts | Vibration, Shocks
wear or break
FPA Temperature
. Bear‘lngs and High ambient
Operational | moving parts
temperature
wear or break | — 777 "
Dewar heat load
Leakage Temperature Cycle
Storage
Qutgassing Hot Temperature
Mechanical Vibration, Shocks
Transport wear(Leakage)
V.
acuum Mechanical Break| Vibration, Shocks
Temperature Cycle
Leakage P
Operational Vibration, Shocks
Outgassing Hot Temperature
Diodes
Storage dleredaiion Hot Temperature
g (Increase of &
FPA defective pixels)
Transport None None
Operational Loss of Number of
P connections Cooldown Cycles
Storage Bonding aging | Hot Temperature
Connections| Transport | Bondings break | Vibration, Shocks
Operational | Bondings break | Vibration, Shocks
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four different test temperatures
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| - Storage Location and Temperature Settings

- Storage Time Setting

ex) Maval Storage 35°%C . Ground benign 25°C
Storage Ratio - Navel 50%, Ground 50%

Environment
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L Analysis )

- Overhaul Cycle Decision
ex) Syears cycle inspection

| S
Overhaul Cycle
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Failure Criteria
ex) Failure : lose 2% of infrared pixel
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- Assessment passibility of failurs infrared in overhaul
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over 50%

Fig. 4. PHM Application Process of Guided
Weapon Seeker
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Table 2. Scenario-based Life Expectancy

Loss of Pixel
at Depot
Maintenace
(F + 5 years)

Expected
Life

Expected
Cycle

Sum of

Period Loss

Store at
Ground
(25 ©)
Store at
Warship
(35 C)

2.5

0,
Years 0.16 %

3.5
Cycle

17.5

Years

0.57 %
2.5

0,
Years 041 %
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Table 3. Meintenance Strategy According to Margin
Pixel Rate(Example)

Maintenance Stratage
100 % No abnom.lality at che.ck.
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or More (5 Years — 7 Years).
Resid
e_sall Y 100 % No abnormality at check.
. ~ 80 % Collect Field Data More.
Pixel
Rate 80 % No abnormality at check.
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