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ABSTRACT

This thesis proposes a methodology for reliability prediction of new products where field data
are sparse, and the allowed nimber and-length of expertments-are limited. The methodology relies on
estimating a set where the unknown parameters are most likely to be.found, calculation of an upper
bound for the reliability metric of interest conditioned that the parameters reside in the estimated set,
and tightening the bounds design of experiments , a methodology-is developed here which allows
joint design of experiments, and estimation of bounds on reliability parameters of interest at desired
confidence levels. Design of experiments is formulated-as the problem of interest, allowing explicit
tradeoffs between the cost and benefit of additional experimentations. Accelerated life testing (ALT)
has been recognized as a methodology that can usefully predict service life. Because the service life
of a product is much longer than the product testing and qualification cycle, ALT proposes testing

under conditions that are designed to accelerate failures.
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R() = P[T >1]

AUUANFAIIVOY Weibull 112 Exponential

Exponential R(t) = P[T > t] - e—,h (2.15)
=t AV
Weibull R()=P[L >t]=e 7 (2.16)
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Thermo-mechanical Stress
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Empirical CDF of Failure
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Scatterplot of Reliability vs Time { Hour )
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