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Abstract: The paper presents a method to give confidence to the extrapolation in an accelerated Weibull lifetime testing 
(ALT) analysis. In the method the Weibull scale parameters η of the normal stress level is estimated based on both the 
customer time and reliability requirements, and on the expected Weibull shape parameter β. The efficiency of the method is 
based on the fact that because the addressed sample size n completely determines the estimated η value, then this n value also 
represents the parts that have to be tested without failures in the ALT analysis. Additionally, based on the found normal 
Weibull stress level family (β, η) and on the tested high values, the corresponding expected η values for the ALT analysis are 
addressed and used to design the final ALT test. Numerical application using the Arrhenius model is given also. 
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1. Introduction 
 
In Weibull demonstration reliability analysis a common approach to demonstrate that the intended reliability (R(t)) 

of the tested product is fulfilled, is the accelerated life testing analysis (ALT) [1]. In the ALT approach, the objective is 
obtaining lifetime data as quickly as possible while retaining correlation in resulting lifetime predictions. In the ALT 
analysis, following norm GMW8758, three high levels are used; they are the lower, the middle and the high levels. And the 
ALT analysis is performed by testing to failure two products at each stress level and then their average is taken to represent 
the corresponding Weibull scale parameter ηL, ηM, and ηH respectively (for details see norm GMW8758 and for practical 
application see [2]). On the other hand, since in the ALT analysis, the scale parameter value that correspond to the normal 
level (ηN) is unknown [3], then in the ALT analysis a life/stress model (e.g. Arrhenius and inverse power law model) is used 
to extrapolate the findings on the high stresses level  to the normal one (see Figure 1) [4]. Thus, since in ALT analysis a 
linear relationship between the high and the normal level is supposed, then the slope of the used life/stress model has to be 
determined in accurate form. Doing this in ALT analysis three high accelerated levels are used to give confidence to the 
estimated slope. For alternative test plans see [5]. Unfortunately, because the normal scale value ηN, is always unknown, then 
its own uncertainty (probabilistic behavior) made the ALT extrapolation from the high level ηH to the normal one to be not 
accurate as it could be (see Figure 1).  

Thus, because the disadvantages of the ALT analysis can be overcome by knowing the normal ηN value, then in this 
paper, the expected ηN value is determined from the customer reliability requirements. Then the ηN value is used to estimate 
the parameters of the used life/stress model. And because in the proposed method the η value is estimated based on 1) the 
desired time t, 2) the desired reliability index (R(t)) to be demonstrated and on 3) the selected β value, then because the 
related sample size n also holds with the desired (R(t)) index, as it is shown in Figure 2, the proposed method works 
efficiently to determine the parameters of the used life/stress model that relates the high and the normal level. Finally its 
efficiency is also shown in a numerical application by using the Arrhenius model. The structure of the paper is as follows; 
section 2 presents the Weibull and the ALT generalities and the standard (actual) ALT analysis. Section 3 presents both the 
relationships between β and η with the log-mean (µx) and with the log-standard deviation (σx), and the formulation to 
estimate n based only on R(t). Section 4 presents the proposed method and its application. The paper ends in section 5 with 
the conclusions.   
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