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Abstract: In Weibull Test planning, the efficiency of the designed plan depends on the total experimental time, which in 
turns depends on the design time (td) and on the sample size (n) to be tested. Since a demonstration test plan is designed 
without failures, the binomial parametric approach for a specific confidence level, by considering the failure probability to be 
constant, is used to estimate n. In particular under time or operational restrictions, the extended life approach is used to make 
a trade-off between n and the experimental time. Unfortunately since these approaches neither uses the time variable nor the 
risk due the environmental factors, which in turn determine the reliability indexes generally the designed plans are 
suboptimal. Thus in this paper by the use of a Weibull-Poisson process, the risk in each Poisson arrival is accessed, and by 
combining both, the arrival and the risk, the reliability indexes are estimated. In order to present the efficiency of the method, 
a numerical application is given.  
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1. Introduction 
 

As a consequence of the technological advances, the products demand higher reliability. Generally for high 
reliability, is difficult to test if the products hold with the designed reliability index. This because under operational 
conditions they do not fail thus a strategies to accelerate the failures are used, among these strategies we found the 
Accelerated Life Testing (ALT) which have de objective of access the failure time as quickly as possible. However, in 
situations where these strategies are not possible, other strategies are used. In particular for Weibull analysis, by considering 
the failure probability to be constant, the substantiation test plans are performed based on the binomial distribution (See 
Bertche (2008)), being a simple pass-fail test. And when restrictions of time or equipment are present, the well known Lipson 
equality is useful (see Kleyner (2012) and section 2 equation (5)). Lipson equality allows to practitioners to make a trade-off 
between the number of units estimated by the binomial approach and the required test time. But, one of the deficiencies of 
these strategies (Binomial and Lipson equality), is that they neither uses the time variable nor the effect over the risk the 
environmental factors have over the tested product, which determines the reliability indexes. Even more, the hazard rate is 
not taken into account either. The hazard rate function is the one that determines how the unit is going to fail. In general, 
there are two kinds of failures. 1) Catastrophic failures, where the unit fails by a sudden shock, and, 2) Degradation failures, 
where the unit fails by physical deterioration suffered from some cumulative damage. Thus in this paper the time variable and 
the corresponding risk at each time are incorporated into the analysis by using first, a stochastic non homogeneous Poisson 
process (NHPP) to determine the shocks arrivals and second, by using the cumulative hazard function, the cumulative risk 
that corresponds to each arrival is assigned.  

Although the NHPP, as the Weibull distribution are time dependent, the NHPP cannot be directed applied to the 
analysis, thus in the proposed method, first the NHPP is converted to an homogeneous Poisson process (HPP), and the 
converted HPP is used to determine the number of arrivals in the analysis. On the other hand, since the cumulative risk 
function is used to determine the amount of risk that corresponds to each arrival, and because they follows a gamma 
distribution with parameter 1α =  (for details see Rinne (2009), chapter 4), they are modeled by a Weibull distribution. 
Finally, by combining the mean and variance of both, the arrivals and the cumulative risk, are used into the call Weibull-
Poisson process, to determine the reliability indexes. The efficiency of the method is shown by a numerical application. 

The paper is structured as follows. Section two presents the binomial and Lipson equality approaches for a 
demonstration test plan. Section 3 gives the generalities of a stochastic process. Section 4 presents the proposed method and 
the application. In section 5 the conclusions are given. Finally the paper ends in section 6 with the references. 
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