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Since guided missiles with the characteristics of the one-shot system remain stored throughout their entire life cycle, it is

important to maintain their storage reliability until the launch. As part of maintaining storage reliability, period of preventive

test is set up to perform preventive periodic test, in this case failure detection rate has a great effect on setting up period of

preventive test to maintain storage reliability. The proposed method utilizes failure rate predicted by the software on the basis
of MIL-HDBK-217F and failure mode analyzed through FMEA (Failure Mode and Effect Analysis) using data generated from
the actual field. The failure detection rate of using the proposed method is applied to set periodic test of the actual guided

missile. The proposed method in this paper has advantages in accuracy and objectivity because it utilizes a large amount of
data generated in the actual field.
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{Table 1> Notation of Martinez Model
Notation Definition

a; iy, probability of detecting a failure

Ap Operating failure rate

Ayi iy, Storage failure rate

Ay Use or mission failure rate

Ao Power On-Off failure rate

e} The number of test cycles in test interval

Tr Operating time during periodic tests

Fy The number of failures through preacceptance checkout

Fp The number of failures during one periodic test interval
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<Figure 1> Storage Reliability with Periodic Test Model
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<Figure 2> Storage Reliability with 4 year Periodic Test
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<Table 4> Example of System Consisting of Two Parts
o pans | TRECT [FOIE R | e wage | PSIOn [ Deeetle oy P ) [ o
Drift 62.6% 1 0.0626 0.0626
Shorted 26.9% 0 0.0269 0
Capacitor, AC Opened 6.0% 1 0.006 0.006
1 Fixed, Coupling 0.1 - -
Ceramic Capacitor Change in Capacitance 2.0% 0 0.002 0
Induced Failure 2.0% 1 0.002 0.002
Voids 0.6% 1 0.0006 0.0006
Drift 33.6% 1 0.0336 0.0336
Induced Failure 22.1% 1 0.0221 0.0221
Resistor, Voltage Shorted 14.8% 1 0.0148 0.0148
2 Fixed, - 0.2 : -
Film Divide Mechanical Failure 12.1% 0 0.0121 0
Opened 11.4% 1 0.0114 0.0114
Degraded 6.0% 0 0.006 0
Sum of failure rate 0.3 Sum of detectable failure rate 0.1531
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<Table 5> Failure Detection Rate of XX Guided Missile
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o o S L el 6 Classificati Module Failure Mode Level
o] 97 2HE e VI T fFErkolt). <Figure 4>+ assiication Level (This Work)
XX FEte] &8 ZEIdS BHojErh 20d w9k © Quantity 31 2,037
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<Figure 4> Operation Profile of XX Guided Missile
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<Table 6> Calculation Results of Each Factors

Notation Definition Value
a Failure Detection Rate 93.7%
A, Storage Failure Rate 3.9x10°
T, Test Period(Storage Time) Variable
A, Mobile Failure Rate 14.2x10°
T, Mobile Time 0.5 hour
A Test Failure Rate 4.2x10°
T, Test Time 0.083 hour
A, On-Off Cycle 1053x10°
c Number of Test cycles 1

<Table 7> Storage Reliability After 20 Years
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Test Period Ry after 20 years
without Test 0.504958(50.5%)
every 1 year 0.926506(92.6%)
every 2 years 0.897916(89.8%)
every 3 years 0.873613(87.3%)
every 4 years 0.842512(84.3%)
every 5 years 0.816023(81.6%)
every 6 years 0.793777(79.4%)
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<Figure 5> Storage Reliability with 5 year Periodic Test
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<Figure 6> Storage Reliability with 6 year Periodic Test
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<Table 8> Results of 5 year Periodic Test

Number |Cumulated Year | Cumulated Time Reliability
of Test (Year) (Hour) Ryomy | Baomy
1 5 43,800 0.842967 | 0.98923
2 10 87,600 0.833889 | 0.978576
3 15 131,400 0.824907 | 0.968037
4 20 175,520 0.816023 | 0.957611
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