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Abstract
For highly reliable devices, it is difficult to observe failures with traditional accelerated life tests (ALTs) that record only failure time of devices subjected to elevated stress. On the other hand, accelerated degradation tests (ADTs) taking measurements along the experiment provide valuable information about product reliability. Our study focused on accelerated destructive degradation test (ADDT) which measurement process destroys or changes the physical/mechanical characteristics of test units, so that only one meaningful measurement can be taken on each unit.

In this study, we consider two common used distributions, the lognormal and Weibull distributions. The bias and inefficiency of the maximum likelihood estimator of interested parameter under distribution misspecification are discussed in ADDTs.

Furthermore, if the scale parameters of two distributions satisfy certain specific relationship by previous experience, the profile likelihood of interested parameter under misspecified distribution can be adjusted such that it will be similar to the likelihood obtained from the true distribution. Then by using the adjusted profile likelihood, we provide a robust ADDT plan such that the life of devices will be estimated with higher precision under distribution misspecification.
