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Abstract

In accelerated life testing, the nominal life time is often related to stress levels by an accel-
eration equation. Three particular models that have been used frequently in the past are the
power law model, the Arrhenius model and the Eyring model. In this paper we suggest choosing
a model from a model family which includes the three particular models as special cases. This
family is defined by a Box-Cox transformation on the stress variable. There are two benefits
to use this proposal: (1) model fitting could be treated in an unified way; and (2) the fitted
model is more robust to model assumptions. We demonstrate this method with some numerical

examples.
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1 Introduction

In accelerated life testing, products are tested under higher than usual levels of stresses to shorten
the testing time and to get more failures (Nelson 1990; Meeker and Escobar 1993). To estimate life
times at normal stress levels based on the accelerated life testing data is a process of extrapolation.
This process is often accomplished by using a predetermined acceleration equation which relates
the life time of products to the stress levels. Three particular acceleration equations that have been
used frequently in the past are the power law model, the Arrhenius model and the Eyring model

(Levenbach 195 ; Thomas 1964).
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