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Using Amsaa Model in Evaluating Reliability Growth Testing

Abstract

Reliability growth is defined as the positive progress in reliability over
a period of time according to changes in product design or manufacturing
processes. There are three main areas of reliability growth: planning,
tracking and projecting. The most important model is the tracking models
The model parameters were estimated using the maximum potential
method as well as estimation of the confidence intervals for these
parameters, estimation of the confidence intervals for the time-to-time ratio
(DMTBF), and finally the model was simulated using the Monte Carlo
method using specialized software (RGA) .
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32l ga U'_ﬂ.:l.u Z\L}m Jd LM\ Oilalzall Hﬁ Faag ! (l)djdﬂ\

Data Set Beta Lambda (Hr) DMTBF (Hr) | DFI | Growth Rate
1 0.5295 0.5487 262.3019 0.0038 0.4705
2 2 0.5792 0.4485 185.654 0.0054 0.4208
3 3 0.6867 0.1308 199.4958 0.005 0.3133
4 4 0.4912 0.7485 295.0695 0.0034 0.5088
5 5 0.5373 0.5747 229.7925 0.0044 0.4627
6 6 0.4294 1.4939 298.5392 0.0033 0.5706
7 7 0.536 0.5094 262.7475 0.0038 0.464
8 8 0.3673 1.9011 486.1776 0.0021 0.6327
9 9 0.4255 1.6487 283.1632 0.0035 0.5745
10 | 10 0.5115 0.6926 253.8984 0.0039 0.4885
11 11 0.5299 0.6302 227.3705 0.0044 0.4701
12 | 12 0.5848 0.325 240.8284 0.0042 0.4152
13 13 0.7081 0.1103 188.3033 0.0053 0.2919
14 14 0.4871 0.8898 259.8795 0.0038 0.5129
15 15 0.4926 0.8029 270.671 0.0037 0.5074
16 16 0.4697 0.8859 317.7832 0.0031 0.5303
17 17 0.3768 2.4253 340.2173 0.0029 0.6232
18 | 18 0.5082 0.5376 339.2319 0.0029 0.4918
19 19 0.4897 0.6818 329.3762 0.003 0.5103
20 20 0.4669 1.1121 261.1838 0.0038 0.5331

sle sian 'Lambda’ 5 'Beta' awall saecVly Sl il (1) Jsaadl Gy
Gub oo @y cilily degene IS ilaa Gpb o lede Jpand) & ) Adla) cilidaal
Y o Sl el Jara Ao 'DMTBF" ssue (g5inny .20 clibudl cile gaaal 38
DFl(demonstrated s Wl .(LLaaY) (10 4iled) 10000HR xie MTBF aall) (1541
growth rate agec L] LAY Al A Asaagal)l Jadll AU 444 failure intensity)

bl saill Jama gl sai dins (1= B) (sl saill Jona Jind

903EY 3505 ol IMTBF ) Jaalll Jdll (i ail) sanll Jone sy () IS g
Wi

MTBF (Hr)
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2350l Cilalee sl ol Jadll ay iiial) dadeddl Jad 3508 Ltl) i

sty laal) L L ((5lSladd) 3y b WSaill dng) e A cilalaal) 528) .Crow—AMSAA

Sl gialy Jaussiall Waasy il Jashall (Lo yd Jansgll Jady Javigiall Jadlly yumd¥) Jadlls

ol s L Jidly Llall 3gal s hyeal) Taghaall Wl (bl il sene) calallsiall S
padaall JAaY) Gladee e 13l JUae S S aaell 518Ul 48] ag0a Y

OTIOTave TUmDeTr Of ranures
100.0000
90.0000

70.0000

30.0000

10.0000

1.0000

SLAN 20al) 31SLaal A8 3gan a sy 1(3) LA

Gy A8 agas LBy eV Y S e sl By e Aypnall pdl) Cui
S st A bl pelaal Aygia) dall o) . (Percentage)'i siall dull’ alal) 3sanll
Fay 2y olaily A& ) aall Gluny w58 Lis Gl L aUanall il desane (o B
¢ 10000HR xc MTBF _Laall Jadll cVla on Aeill jeall Jaeay  2alil90%
» W (100%-90% ¢)10% Jids ) IMTBF (10000HR.) dad oo Ciniid

t V) Jsaall 8 V) Il snaaty e

Glaleally 48 3508 miag 3(2)Jg2al
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I 1’,,, __ |Percentage | Beta  [Lambda(Hr)] | DMTBF(Hr) |  DFI [ GrowthRate
| 1 5.0N0% n.3673 n.1103 185.A54 n.nn21 n.2qa1q9
I !, 20 10.00% 0.3768 0.1308 188.3033 0.0029 0.3133
5 | iowuse o vesio P o0z RISZ
4 20.00% 0.4294 0.4485 227.3705 0.003 0.4208
5 | 25.00% 0.4669 0.5094 229.7925 0.0031 0.4627
6 30.00% 0.4697 0.5376 240.8284 0.0033 0.464
T S 35.00% 0.4871 0.5487 253.8984 0.0034 0.4701
8 ‘ 40.00% 0.4897 0.5747 259.8795 0.0035 0.4705
e 45.00% 0.4912 0.6302 261.1838 0.0037 0.4885
10 | 50.00% 0.4926 0.6818 262.3019 0.0038 0.4918
11 55.00% 0.5082 0.6926 262.7475 0.0038 0.5074
12 | 60.00% 0.5115 0.7485 270.671 0.0038 0.5088
13 | 65.00% 0.5295 0.8029 283.1632 0.0038 0.5103
14 | 70.00% 0.5299 0.8859 295.0695 0.0039 0.5129
IS5 75.00% 0.536 0.8898 298.5392 0.0042 0.5303
16 ‘ 80.00% 0.5373 1.1121 317.7832 0.0044 0.5331
17 85.00% 0.5792 1.4939 329.3762 0.0044 0.5706
18 | 90.00% 0.5848 1.6487 339.2319 0.005 0.5745
LA 95.00% 0.6867 1.9011 340.2173 0.0053 0.6232
20 | 100.00% 0.7081 2.4253 486.1776 0.0054 0.6327

O i) enll Jaeal Cpuila e 48 3508 e Jgemall 8 iy S 1Y) @lld (e Yoy
5% o 155 3 aill e Cingind ¢« (10000HR) 90% Apmsio IMTBF) sl Sl
zase s LS ¢ (Upper bounds)(Llsll 150all) 95% 4 (lower bounds)(:aY! aall)

[ |Percentage | Beta  |Lambda (Hr)| | DMTBF (Hr) | DFI | Growth Rate |

1 0.3673 0.1103 185.654 0.0021 0.2019 |

2 | 10.00% 0.3768 0.1308 188.3033 0.0029 0.3133

3 | 15.00% 0.4255 0.325 199.4958 0.0029 0.4152

4 | 20.00% 0.4294 0.4485 227.3705 0.003 0.4208

5 | 25.00% 0.4669 0.5094 229.7925 0.0031 0.4627
6 | 30.00% 0.4697 0.5376 240.8284 0.0033 0.464

7 35.00% 0.4871 0.5487 253.8984 0.0034 0.4701
8 | 40.00% 0.4897 0.5747 259.8795 0.0035 0.4705

9 | 45.00% 0.4912 0.6302 261.1838 0.0037 0.4885

10 50.00% 0.4926 0.6818 262.3019 0.0038 0.4918

11 | 55.00% 0.5082 0.6926 262.7475 0.0038 0.5074
12 | 60.00% 0.5115 0.7485 270.671 0.0038 0.5088

13 | 65.00% 0.5295 0.8029 283.1632 0.0038 0.5103
14 | 70.00% 0.5299 0.8859 295.0695 0.0039 0.5129
15 | 75.00% 0.536 0.8898 298.5392 0.0042 0.5303
16 | 80.00% 0.5373 1.1121 317.7832 0.0044 0.5331
17 | 85.00% 0.5792 1.4939 329.3762 0.0044 0.5706

18 | 90.00% 0.5848 1.6487 339.2319 0.005 0.5745

19 | 95.00% 0.6867 1.9011 340.2173 0.0053 0.6232 |
20 | 100.00% 0.7081 2.4253 486.1776 0.0054 0.6327 |

ralaliiiay)
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340 » (upper bounds)(Llxll 2522l ) 95% xics 185.6 HR. & \giedbounds)
HR.

: alaal)
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