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

: Reliability Growth, Reliability Growth Analysis, Missile System, All-Up-Round Missile, Launcher,
Standard Gompertz Model, Crow-Extended Model
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B, 2elm A e A Adds gde g, - o e [aive|
o = - - - - _ - . test | time
A9 SR, Aggold AaEE MPNRe Fa) fiures 1%, | O
-%]%‘;51 o7 /\]6\:4:@3]‘%‘ -—}?_?:’j":]' 5H% A 6&%% %EH 1 Interface Test 0 4 4
"_'»‘_:T%‘fl— H]o] Eﬁ% Table 29], zil-]:}. /\]?‘sj oE]xé ] [q_a]_ 2§] 2 Test Simulated Launch 0 3 7
3 Ground Test 0 05 | 75
A 2288 A& = 0]o] o vIAL % 2} A o — 1
of AA AT AYE glor] WA AALen T o Tos 5
HE st AlPE 23] AT 5 Flight Test 0 | 45 |122
Ag dole 13 A%, AY AN, FH Ag 6| [ et T [0 142
N _ N = 7 Simulated Launch 0 16.2
/\]Z—]’(%)% é}%s}‘}it‘r J__’_ZJ'O] %%6}9‘;‘?‘] §]_/':T: <4 T Test Ground Test 0 0.5 | 16.7
) ] i ] 8], S . .
§] O]J_’—, 4 HEL/\]’Xﬂﬁ 6]’% %ng’] :‘54;7}5 H] 6]%]'9— 9 Inspection 0 02 | 169
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Table 1. Reliability growth data for all-up-round missile 6l Simulated Lamnch | 0 3 356
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14 Inspection S 31 Flight Test 1| 45 | 63 | Sub-equipment
T 5 Flight T circuit card fault
3 1ght Test S 1 Launcher System 0 5 65
16 Ground Test 1 N Interface Test 2
17| Test | Ground Test 2 S 33 Simulated Launch| 1 | 2 | 67 ,SUbffqmpdm:mh
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] 34 > Gi d Test 0 05 | 675
19 Flight Test S =1 rounc e
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Table 3. Case 1~3 Results of Reliability growth for
all-up-round missile

Case 1 Case 2 Case 3
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Table 4. Case 1~3 Results of Reliability growth for

launcher
Case 1 Case 2 Case 3
Demonstrated MTBF
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(hr) ’ ’ ’
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