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The use of reliability in the design of

experiments with practical application
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Abstract

Many concerned and pay attention to when the term reliability or estimate the reliability of
existing product, we will examine how to improve the reliability of products and processes
through the use of designed experiments, in such experiments, each unit is tested up to fail or
are still working at the end of the experiment. If it fails to respond will be the time of failure
reliability and design of experiments (DOE) different types of threads. Reliability is
character the product, and design of experiments is the advantage of access to knowledge
and organization, but they share a midwife application on a range of product designs, and are
also the most effective when used together as tools by professionals in disciplines such as
design engineering and process engineering and even product purchase marketing . We have
addressed in this paper combine design experiments and reliability to improve product.
Using design of experiments is to know and determine the level of the factors affecting the

reliability it is certain that there are specific factors affecting the

Reliability. In the theoretical side touched on some basic concepts about the design of
experiments and reliability and evolve overlapping and the relationship between them ,It was
possible to derive the greatest natural function of the logarithmic as algorithm to program (-
R-) used to estimate model parameters and factors affecting the time of the failure (product
life) through likelihood ratio test, The practical side of the data recorded for the time of the
failure of the two types of tires after exposure to various Quicken and sample number (51)
Show from the lab records Tires Babylon in the province of Najaf to see the estimated values
of the parameters (B, ¢ B; ¢ B, ¢ o)and the limits of confidence and ratio test possible main
factor (B&A) and statistical significance of this ratio and the level of significance (5% and
1%). have been identified variance for every the ability of a teacher [Var(B o) « Var(B 1) «
Var(B ,) « Var(a')] Add to estimate the covariance between each two parameters, through
a matrix calculation Fisher (F) and (F~!) depending on the logarithmic function of the

possibility of the greatest .
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» gxlab="iteration number™ main="EB Factor™)
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» beta.result
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> #xlab="iteration number” main="EB Factor™)
F
> beta.result
par. wvalue lower.CI upper.CI

b0 3.9316 3.83234542 4.0308546
bl 0.2118 0.11254542 0.31105446
b2 0.0321 -0.06715458 0.1313546
sigma 0.0770 0.03075930 0.1927547
> LR

like. ratio p.value
B 30.2642874 3.77003%e-08
B 0.6951661 4.044127e-01
» fisher.matrix

kO bl b2 sigma

b0 674,.6500253 0.000000e+00 0.000000e+00 B.76168%=-01
bl 0.0000000 6.746500e+02 0.000000e+00 -3.890971e-12
b2 0.0000000 ©0.000000e+400 6.746500e4+02 3.890971e-12
sigma 0.8761689 -3.890971e-12 3.890871e-12 1.336180e+03
> inverse.fisher

kO bl b2 sigma
b0 0.00148 0.00000 0.00000 0.00000
bl 0.00000 0.00148 0.00000 0.00000
b2 0.00000 0.00000 0.00148 0.00000
gigma 0.00000 0.00000 0.00000 0.00075
F

4
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o) i) s e s € i al Ll s ¢ (U = 0.27508441 ) 5 (L= 0.14851559)
O ) S By Aadaal) dad () 5S5 Lanie (WIS 13g2 9599 LS 5 ) 190 A sina (5 s 5 (LY
(U =0.3110546 ) (L= 0.11254542) 252~
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