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Abstract The guided weapon system should ensure economical operation and user safety. In particular,
in the case of guided weapon systems developed in the form of a guaranteed bomb, the standards for
maintaining reliability considering the long-term storage environment are presented during the
development stage, and an optimized inspection cycle is required to maintain this. This study calculated
the reliability through a trend test, fitness test, and distribution analysis using a mathematical model
based on the maintenance status and shooting results during the inspection period for OO missiles
currently in operation for a long time in the military. Through this, it was applied to the inspection
period model (Martinez) set during the development stage to determine if the improved inspection
period can be utilized. Finally, by synthesizing the data from these studies, a policy management plan
was developed according to the extension of the inspection period. The One-Shot system was operated
at the inspection period set when it was developed. The study analyzed the actual failure and

maintenance data to reset the efficient inspection period.
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Table 1. Concept of Research Procedure

Inspection| Optimal
Period
Decision

Model

Division Reliability Analysis Method )
Inspection

Period

* Using Prediction Reliability
Techniques
- RADC-TR-85-91

Existing
Research
Literature

4 years

* Utilization of Measured

Reliability Techniques

Analysis of Statistical

Data on Shooting and
Maintenance

* Analysis Procedure

- 0,000 Field Data
Acquisition

- Data Preprocessing

- Data Classification
(Interval Data)

- Statistical Software
Input and Analysis
(MINITAB 19 S/W)

- Statistical Analysis and
Parameter Estimation

Martinez
Consider

Extending
more than
6.5 years

This Study
Period

22 &
221 XN& MEE oF
00 f&&te] #7 Ad&str] Yokl &

AFE A & AR 4z 299l RADC/RACY

RADC-TR-85-91, WgHA 4= (dormant conversion

factors)e Z-&stt. AAMNL A, AR A== 4y

S 95kl Fig. 191 Ground Active To Ground

Passivec] sigdot= HEASTE H8ot0] 28A4IF T 4

£ & AFAIF =R HEste] 000,000 hr2 23 gk

TEE5HTT.

A
x

(o]

Ground | Airbone | Airbone Naval Naval Space Space
Active To |Active To |Active To | Active To |Active To |Active To|Active To
Part Type Ground | Airbone | Ground Naval Ground | Space Ground
Passive | Passive | Passive | Passive | Passive | Passive | Passive |
Integrated Circuits 008 006 0.04 006 005 01 03
Diodes 004 005 0.01 0.04 003 0.2 08
Transistors 005 006 0.02 005 003 0.2 100
Capacitors 0.1 0.1 0.03 0.1 0.04 0.2 04
Resistors 0.2 0.06 0.03 0.1 0.06 05 100
Switches 04 0.2 0.1 0.4 0.2 08 100
Relays 02 0.2 0.04 0.3 0.08 04 09
Connectors 0.005 0.005 0.003 0.008 0.003 0.02 003
Printed Circuit Board | 004 002 0.01 0.03 001 008 02
Transformers 02 02 02 0.3 03 05 100

Fig. 1. Dormant(Non-Operating) Conversion Factors[1]
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Fig. 3. Inspection Period Setting Result
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Division All

X+1 X+T | XoB| X+9| X+10 | X+11| X+12 | X+13 | X+14
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Shooting data| 000 oo|ofo]-|- 0 0

Failure data

Fig. 4. Result of OO Guided Missile Test
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Table 3. Trend Test

Division MIL-HDBK-189
Test statistic 21.57
P-Value 0.062
DF 13
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Fig. 7. Distribution Analysis

Table 4. Anderson-Darling

Division Weibull Log-normal | Exponential

Anderson-Darling 687,384 688,824
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Fig. 8. Weibull Distribution Analysis



One-Shot System®l| tigt FAF7] IF wier A+

AANE A A AR EE ApEE 7Pdste] 4 718202 00 %EE}QI Hi2] | 471 Hd 1092
3Tt Weibull £329] BHESE A4 BE} 5Ust & =93} HI Qloks A& 1ol 3 7] Aol
Al 718 &= I=A R dafiA HEE sl oA AFT Ha7t glom, AL siegte 371491
AA9 7HS gt o] =3yHot. SRIE B3 AF% AfERlo] FHtE|ojof Firt. of&H
- Hy RS T AT ASRP 2] ThE FgH] 7] WEED) e 1
S H BARAL T3 ol SR 3 A, 46 37 59 15 $902 oY TEL

Table 52+ 2ol PFlo] 0.6462% R4 0.05Ktt
7] v ARAHEE s2kE 4 gl AR B
gso] A5 3 Hgo] 7RsTE Helster,

Table 5. Test for equal to 1

Chi-square DF P-Value
0.210699 1 0.646
0,000 dis ¢ 9 A5 125 HE3t

2y

A¥= Fig. 99F 2or, Fatgh2 1,099,0832
AdedEd ARl 2y g A flstel Al
95%= WE AlE SiRtem AR 79 964,253°0%
AEEH, olE A F71 A V1S o= A8

STARTO] Cfit aHE =
Xl4= - 95% CI

20| #5 BT - ML F7A

¥R
109082
1099083
761826
686399

B 8558388 3%

e

1000 1000000 10000000

25 B4 37| H%
Fig. 103} Zo] 4
29 (Martinez 7]‘%})01] =
7] 590IA] 6.5W 02 A T
<7 Table 63} Zo] 30d F7|AA
7| AHE 3T 4% 7.53] Aol Eﬁﬁ}‘:} 6.5‘5
o7 7] AHE AT 3%, 4.637 A4
ERAEE Aol kst AR, fEee] 7]
PF= AR AT fAE 5T AFEHEHA
gt

.Q.
8]

uE

71014 49
i

AL =
=
3l

B

) Ho

5-_1
o3

117

St S A Tels) & Wask Uck

=l T

80.00%

70.00%

60.00%

50.00%

40.00%

30.00%

20.00%

10.00%

0.00%
oy

sy 107 157 20v 257

Fig. 10. Applying Result of Reliability Analysis to
Martinez

Table 6. Effect of change in inspection period

Mass Production
Inspection Type Development Exietin Between
8 Studies
. . 4 years 5 years 6.5 years
Field Inspection X X or more
(7.5 times) | (6.0 times) B
(4.6times)
Depot Maintenance 10 years 13 years 13 years

* The content in parentheses is the number of inspections
assuming that the life cycle of the weapon system is 30 vears.
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