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In the development process, the objective of a reliability growth program is to track the increase in system

reliability, and determine as early as possible whether

or not the system reliability is growing at a sufficient

rate to meet the required goal and allocate available resources accordingly. Implementation of this kind of
program will provide very useful information on concept selection, product/process reliability, and cost

effectiveness without too much time, money and engineering effort being spent on the development of

failure suspect parts.

The purpose of this research is to present a practical method for efficiently monitoring a reliability
growth test process using AMSAA(Army Materiel Systems Analysis Activity) reliability growth model.
The presented growth management is a viable method for identifying failure modes, incorporating design

changes and monitoring reliability progress on an on-going basis during the early stages of a product

development program.
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Figure 1. Reliability growth test process.
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0.0 o A type failure mode
' o Corrective actions are not implemented
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Table 2. Crow’s reliability test data (Crow, 2004)

Failure | Number of Failure times(hrs) Failure | Number of Failure times(hrs)
mode failures mode failures

A 10 836, ;f? - éfi46'ij9?55‘)9'ij9275'1’ BY 3 1255, 164.7, 304

Bl 2 15, 260.1 B10 4 133.4, 177.4, 324.9, 364.6

B2 3 25.3, 1209, 366.3 Bil 1 192.7

B3 2 47.5, 350.2 B12 2 249, 324.5

B4 2 54, 315.4 B13 1 285

BS 3 56.4, 72.2, 342 Bl4 1 379.4

B6 2 99.6, 274.7 B15 1 389

B7 1 100.3 B16 1 395.2

B8 3 112, 263.5, 373
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Table 3. Failure data considered fix credit (modified data)

o
N
ofele

failure . . aumber of fix expected number of failures
failure time (km) . .
mode failures credit after fix
1200, 1600, 2000, 3400, 12000, 18000, 20000, 23000,
1 12 0.9 1.2
28000, 34000, 62000, 104000
2 12800, 36400, 50400, 78000, 125000, 138000 6 0.6 2.4
8000, 9600, 9800, 12000, 16000, 17400, 18000, 26000,
3 12 0.8 2.4
33000, 42000, 59800, 74000

4 3800, 4000, 12000, 18000, 30000, 42000, 48000, 88000 8 0.9 0.8
5 19600, 37400, 39000, 102000, 106000, 109000, 114000, 10 0.8 20
118000, 128900, 139000 ’ '

6 5400, 27200, 77400, 82000, 98000, 110000, 112000, 9 08 18
118000, 130000 ' '

7 24900, 28800, 32000, 122000 4 0.9 0.4
8 14600, 36000, 122000 3 0.8 0.6
9 2400, 18000, 32000, 104600 4 0.6 1.6
10 1900, 46000, 106000 3 0.9 0.3
11 39200, 100200 2 0.9 0.2
12 17200, 18800, 24000, 30000 4 0.8 0.8
13 100200, 102000, 108000 3 0.6 1.2
14 1200 1 0.9 0.1
15 82200, 94800, 99000, 123000, 134000 5 0.8 1.0
16 106000, 110000, 114000, 134000 4 0.6 1.6
17 102000, 118000, 118000, 128800 4 0.9 0.4
18 58000, 65200, 74300, 96500 4 0.2 3.2

Table 4. Cumulative failure rate

cumulative cumulative cumulative
test time (Km) number of failures failure rate
40000 46 0.001150
60000 52 0.000867
80000 60 0.000750
100000 66 0.000660
120000 87 0.000725
140000 98 0.000700
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