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Abstract: Previous work on planning accelerated life tests (ALT) has been focused on the optimal and compromise test plans 
with constant stress to minimize the variance of a specific estimator. This article compares the optimal, compromise 4: 2: 1 
and compromise plans with 𝜋𝑀 = 0.2, for an ALT designed to a sensor level sealing of a fuel pump. The comparison is based 
on the large sample properties of the maximum likelihood estimator for the quantile of interest using the lognormal 
distributions.  The results show that it is preferable to implement a compromise test plan because it is more robust than 
optimum plans. 
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1. Introduction  

 
 Accelerated Life Tests (ALT) provide timely information on the distribution of life of materials and products. The 
idea is to test the units at a higher level of stress (temperature, voltage, pressure) than usual to cause early failures in the 
product, component, or system, and reduce the testing time. The data obtained is used to extrapolate information to normal 
conditions of use using a statistical model. The model consists of: 1) the distribution of life that represents the dispersion of 
the life of the product and 2) the relationship between life and the stress. The ALT´s are used in product design and testing 
processes (Nelson, 1990; Meeker & Escobar, 1998). The test plan properties (and the corresponding approximations) depend 
on the test parameters. Ma & Meeker (2010) specifies that it is necessary to have planning values for the parameters. Meeker 
(1984) suggests that the planning values can be given in terms of suitable quantities such as probability of failure to use and 
test high levels. Nelson & Meeker (1978) recommended that the values of planning information are obtained from previous 
experience with similar materials and products, or in the opinion of the engineer or researcher. Optimal test plans are based 
on the values of planning and focuses on finding the plan with the lowest value of the asymptotic variance of the estimate of 
maximum likelihood of the interest amount. To be robust to possible erroneous specifications of the values of planning 
compromise test plans are use, these have been applied in Meeker (1984), Meeker & Hahn (1986), and Ma & Meeker (2010). 
 In practice accelerated life tests are subject to constraints such as the number of units available for testing, the total 
cost and the time trial. In these cases the test gliders should know test plans and shortcomings of each. This article shows the 
types of test plans for accelerated life with constant stress with two and three levels of stress for a seal level sensor. 

 
 

2. Method Description 
 

2.1 Model Assumptions 
  
Nelson (1990) describes the assumptions of the model for testing ALT:  

1. For each unit, the logarithm of the time to failure follows a distribution of location and scale, so that 𝐹(𝑦;𝜇,𝜎) =
Φ�𝑦−𝜇

𝜎
�, where 𝜇 and 𝜎 they are the location and scale parameters respectively. 

2. Failure times for all units, all levels of stress, are statistically independent. 
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