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A Case Study on Reliability Growth Analysis for a missile System
composed of All-Up-Round Missile and Launcher

Boram Jo
The 1st Research and Development Institute, Agency for Defense Development
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Abstract  Reliability growth analysis was conducted for a guided weapons system. In the development phase,
reliability management activities were continuously carried out by identifying failure modes and causes and analyzing
faults found during the testing. The missile system consists of an all-up-round missile and a launcher, and the analysis
was carried out according to the test results of each system. The test results for the all-up-round missile were obtained
with discrete data, which were success and failure as a one-shot-device. The test results for the launcher were obtained
with continuous data by operating the equipment continuously in the test. For each test result, the reliability growth
model was applied to the Standard Gompertz model and the Crow-Extended model. The models were used to identify
the growth analysis results of the test so far. It was also possible to predict the reliability growth results by assuming
the future test results. The study results could be useful in achieving the desired reliability goal and in determining
the number of tests. Then, the planned test will be confirmed and the growth analysis of the missile system will
continuously be conducted.

Keywords : Reliability Growth, Reliability Growth Analysis, Missile System, All-Up-Round Missile, Launcher,
Standard Gompertz Model, Crow-Extended Model
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Table 1. Reliability growth data for all-up-round missile 6l Simulated Launch | 0 Y
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Fig. 1. Results of reliability growth for all-up-round

missile(Casel)
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Fig. 2. Results of reliability growth for all-up-round
missile(Case2)
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Fig. 3. Results of reliability growth for all-up-round
missile(Case3)
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Table 3. Case 1~3 Results of Reliability growth for
all-up-round missile

Case 1 Case 2 Case 3

Reliability growth

92.79 92.939
%) S S

90.67%




L
>~
=
i—";
=
12
‘1
[‘_\_d
:114‘
)
=
L

A7 o] Aotz A
g A7 694.44) 7
. Demonstrated MTBF=
ol Ald @ A

Fig. 49} %o] &l MFBF

Growth Potential 11TEF

Viean Time Between Faikures (Hr)

Growth Potential 11TEF

Viean Time Between Faikures (Hr)

Fig. 4. Results of reliability growth for launcher(Casel)

Projected MTBF= w|2]2] AlgolA o= A1F
T2 AEE e ALS ZX](Delayed fixes)oll 2|38 <4
= 1T 4 Uk Y MFBFg

ST}, Growth Potential MTBF&=
JahE] el whek @A 4 gl AlE]
AAzA o et dE Ao T =
k &5 MFBF= 578.67A17t0.2

e s AA] Al
SFAAL, whA ) AJR ] Bl A Fel| a7
k. &8 A7 864.8A17F0] 3L
7+o] Demonstrated MTBFE 1729647,
MTBF+= 98.92A| 7t Growth Potential MTBF =

RACR-E G A

el

GRS
E8E 7t
Fig. 59}
Projected

576.53

=

ol

13 /\g

ol
ol

%F o v

334

Fig. 5. Results of reliability growth for launcher(Case2)
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Table 4. Case 1~3 Results of Reliability growth for
launcher

Case 1 Case 2 Case 3

Demonstrated MTBF
(hr)
Projected MTBF
(hr)

Growth Potential
MTBF
(hr)

173.6 172.96 216.2

67.33 98.92 147.56
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