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Summary

This thesis deals with accelerated life testing. It deals with the
development of Bayesian approach on these tests.

The aims of this thesis to conduct inference failure times of
working units under normal stress depending on the failure data, and also
work under accelerated conditions. The process is known as
extrapolation. This is in turn, requires finding estimators of a set of
parameters of population under study. Consequently, there exist
hypotheses that have the distribution of failure times and the functional
relationship between the parameters of this distributing and adopted
stress. Then, the method of the accelerated life test will be determined. In
the present study, the model of failure times will adopt a Weibull
distribution. This is one of the most important distribution for life or
failure times. As for the functional relationships between the parameters
of distribution for failure times and thermal stress factor, there 1s number
of models or relationships between the scale parameter and the
environmental conditions surounding it. Which are:

Arrhenius model, Eyring model, power low model, Miner’s rule..
etc).

One of the models or relationships will be selected taking into
consideration the nature and the mechanism of the failure units of
interest. But common shape for all stress levels is not affected by the
environmental conditions (i.e. it is the the same at all stress levels). When
dealing with three parameter model, the location parameter will be
effected by the applied stresss and its relationship will be determined.
Finally, one the the three main aceelerated life tests (Constant stress test,
step-stress test and progressive stress test) will be used, namely constant
stress test, this is the most widly used test.

It assumes that each test unit is held at constant evaluated stress
until failure. Several different constant stress conditions are usually
employed, and a number of units are tested at each condition.

In this work we adopted one of the most important classical
inference of methods for obtaining estimators of model parameters,
namely maximum likelihood method “for finding the estimatior of the
parameters of both Arrhenius-Weibull the approximate confidence
intervals for each model will be found. Then Bayesian approach for
accelerated life test, will be developed taking into consideration both
exponential and two parameter Weibull distributions representing failure
times. The general stress-response model with existence of thermal stress
factor of different levels) contain three widely used namely (Arrhenius
model, Eyring model and power law model).



As we assumed that the data representing the failure times an
mixed data including complete and censored data of the second type.
Laplace method will be used to approximate the integrals to find marginal
posterior distributions for the parameters under investigation.

Finally Bayesian approach has been developed to evaluate reliability of
unit performance where the life times are 3-parameter Weibull
distributions.

This model has been selected because it fits for the data used
analysis. Full Bayesian has been carried out by using one way of the
simulation of Markov chains (MCMC) which is the Gibbs sampler used
to treat other high dimensional models. Accordingly marginal posterior
distribution of the basic parameters and their estimators will be obtained
in addition to having the highest posterior density region (H.P.D). Such
process was done through the written computerized programs following
Win-BUGS system; Bugs indicate Bayesian inference using Gibbs
sampler. The data used in the analysis repsent the failure times of the
conductors type ICM21 and failures times of the electrical insulating
fluids.



