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Demonstrating the reliability of a product is no trivial task and involves several challenges. To make the required testing

feasible, accelerated tests are commonly used. These tests allow for reduced testing time and lower expenditure.

Additionally, to estimate the ability of the test to demonstrate reliability under the corresponding boundary conditions,

confidence levels, and estimated product performance, the Probability of Test Success can be utilized. This metric

represents the statistical power of the accelerated reliability demonstration test, meaning the likelihood of the test

successfully providing the desired demonstration.

Despite these approaches, certain challenges remain. Specifically, determining the number of specimens and their

respective load intensities, as well as the number of load levels, is crucial to maximizing the Probability of Test Success

while simultaneously minimizing costs. Some research has been conducted to support risk-based decision-making in the

planning process of these tests. However, recent advancements in the analytical formulation of the Probability of Test

Success for accelerated reliability demonstration tests offer a more sophisticated approach to optimizing test planning.

This paper proposes a new method that enables a simple and fast computing algorithm to determine the optimal test

settings for accelerated tests, tailored to the product's performance and reliability requirements. A novel feature of this

approach is the inclusion of the actual shape of the load profile, which becomes relevant for the demonstration. This is

particularly beneficial, as the shape of the load profile affects the reliability demonstration due to the uncertainty

introduced by Type I statistical errors. The proposed approach leverages the most practically relevant lifetime models,

such as SN-curves (e.g., Wöhler), Arrhenius, and Coffin-Manson. A brief study is presented to further illustrate the practical

benefits of this new approach.
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